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RESULTS OF A BIOLOGICAL SURVEY OF MOUNT SHASTA, 
NORTHERN CALIFORNIA. 



By C. Hart Mbrriam. 



INTRODUCTION. 

At the close of tbe field season of 1897 tbe Biological Survey had 
nearly completed a reconnoissance of Washington and Oregon, and in 
previous years had carried its operations over extensive tracts in south- 
ern, middle, and northeastern California, so that with the exception of 
a rather large area in northern California fully two- thirds of the Pacific 
States had been covered. In 1898, therefore, the unworked part of 
northern California, reaching from the Madeline Plains on the east to 
the Pacific Ocean on the west, and from the Oregon boundary on the 
north to Lassen Butte and adjacent parts of the Sierra on the south, 
came to be the principal field of our investigations. In this area Mount 
Shasta occupies a nearly central x)osition. 

All high mountains, particularly those that stand alone, are likely to 
throw light on the problems of geographic distribution and are worthy 
of careful study. Shasta, not only because of its great altitude, but 
even more because of its intermediate position between the Sierra and 
the Cascades, promised an instructive lesson, and was therefore chosen 
as a base station for part of the field work of 1898. 

From work previously done in the Sierra Nevada of California and 
the Cascade Bange of Oregon it was known that many species of ani- 
mals and plants are common to both ranges, and many restricted (o 
one or the other. Shasta, lying between tbe two, was expected to share 
the common features of both, and in addition afford the northernmost 
limit of Sierra species, the southernmost limit of Cascade species, or 
an overlapping of both, so that its fauna and fiora, other things being 
equal, should be richer than either. But Shasta proved very much 
drier than either the Sierra or the Cascades, and consequently many 
species common to the two ranges were absent, and the total number 
was less than was expected. Nevertheless, the mountain shares a large 
21753— No. 16 2 ^ 9 , 
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percentage of the common species and is, as expected, a stepping stone 
on wbich restricted Sierra and Cascade species overlap. But the rep- 
resentatives of the two ranges are not equally apportioned. The most 
evident gap is on the north, Shasta sharing many more species in com- 
mon with the Sierra than with the Cascades. Indeed, the resemblance 
to the northern Sierra is so exceedingly close, particularly in the mam- 
mal fauna, that from the standpoint of geographic distribution Shasta 
could without violence be classed as part of the Sierra. This is the 
more surprising in view of the fact that the geographical gap between 
Shasta and the Cascades is only half as broad as that between Shasta 
and the Sierra. This subject is discussed in detail in the chapters 
entitled ^The Boreal fauna and flora of Shasta contrasted with corres- 
ponding faunas and floras of the Sierra and the Cascades;' ^Efficiency 
of Klamath Gap as a barrier to Boreal species compared with that of 
Pitt Kiver and Feather Eiver gaps collectively,' and * Sources of the 
Boreal faunas of Shasta and of the Sierra and the Cascades.' 

ITINBEAEY. 

Leaving the railroad at Sisson, at the west base of Shasta, we estab- 
lished the first camp July 15, 1898, at a point known as Wagon Camp, 




Fio. 1.— Wagon Camp. 



on the south slope of the mountain, about a quarter of a mile west of 
Panther Creek, at an altitude of 5,700 feet (fig. 1). Wagon Camp is situ- 
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ated in a descending tongue of Shasta firs between ascending tongues 
of manzanita chaparral, just above the uppermost grove of ponderosa 
pines, on the boundary between the Canadian and Transition zones. 
It is abundantly supplied with water from several small springs, from 
which tiny streamlets run short distances before disappearing in the 
thirsty soil. Some of these springs unite to form a small marsh, in 
which flourish a number of plants not found elsewhere on the mountain. 
It is naturally a favorite spot for birds, and more species were seen 
here than elsewhere. Wagon Camp was occupied continuously by one 
or more members of the party from July 15 to August 1, and at brief 
intervals thereafter until October 3. 

A few days after reaching the mountain I set out on a trip around 
the i>eak in order to become familiar with the general features of the 
region and lay plans for the season's work. On this trip I was accom- 
jMinied by Vernon Bailey, my most experienced field assistant, and by a 




Fig. 2.~Sha8ta from east brink of Mad Creek Canyon. 

voluntary assistant, Lyman L. Merriam. We took saddle horses and 
a pack animal, which were of material aid, although we had much dif- 
ficulty in getting them across some of the deep canyons and "over the 
indescribably rough lava on the west side of the mountain. 

Leaving Wagon Gamp on the morning of July 22, we ascended Pan- 
ther Greek to its source, turned easterly through 'The [South] Gate;' 
north of Gray and Ked buttes, crossed Squaw Creek near its head, and 
kept on among the timberline white-bark pines to the rim of Mud 
Creek Ganyon (pi. iii), which we followed down into the Shasta firs. 
The first night was spent in the bottom of this canyon at an altitude 
of 5,600 feet — some distance below the lower fall. The second day we 
climbed the steep east bank of the canyon, here 1,000 feet deep (fig. 2), 
crossed Gold Greek and Ash Greek Ganyon below timberline, and reached 
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Brewer Creek Canyon in the upper part of the white-bark pines. Find- 
ing absolutely no grass or other feed for the animals here, we crossed 
the canyon lower down (a little below the forks) and continued ou 
over rough lava ridges in the upper edge of the forest until dark, 
when we camped on Inconstance Creek (fig. 3). The third day we pushed 




Fig. S.—Shasta from IncoDetance Creek, Dear timberlioe on north side. 

on around the north ^d of the mountain, keeping a little below the 
great glaciers, and in the main near timberline. We climbed over a 
number of lava ridges, availed ourselves of a natural passageway 
('North Gate') at the npper end of a pair of conspicuous lava buttes, 
traversed a curious pumice plain covered with timberline mats of 
prostrate white-bark pines (fig. 22), crossed the fearful canyons of Whit- 
ney and Bolam creeks, and finally reached Shastina, where, after a very 
severe day, we camped on some small streams of snow water on the 
north side (&g. 4). The fourth morning we climbed the rough slide rock 
of Shastina to an altitude of 10,000 feet, in order to get around a high 
impassable>lava ridge, and then, aftet encircling a great amphitheater 
of rough slide rock, descended by some immense masses of perx>etaal 
snow to the white-bark pines, in which we continued to the great can- 
yon on the west side of Shastina (pi. ii), which I named Diller Canyon, 
in honor of J. S. Diller of the U. S. Geological Survey, in recognition of 
his admirable researches on the geology of Shasta. After crossing 
Diller Canyon we kept in the upper part of the Shasta fir forest all the 
way to Panther Creek, which we followed down to Wagon Camp. This 
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was the most trying day of all — sixteen miles of continnal climbing, 
removing blocks of lava, and building trail. Our animals suffered 




FlQ. 4.->ShaBtina from uorth, showing great bank of snow which feeds Shantina streams. 

severely, and one of them gave out entirely. However, the mountain 
was completely encircled after four long days, and»the desif^ed informa- 




Fig. 5.— Alpine hemlocks, Squaw Creek Camp. 



tion was obtained. In the main we kept near timberline, climbing over 
tbo bare rock slopes above, or descending into the dark forest below^ 
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as occasion required. And since all the canyons of Shasta radiate from 
the summit, all were crossed on this trip. 

A base camp was next established in a grove of black alpine hem- 
locks near the head of the west branch of Squaw Creek, close to and 
just east of the upper end of Red Butte. Here one or more of the party- 
remained continuously from August 1 till September 24. All things 
considered, this is probably the best camping ground on Shasta, though 
I am not aware that it had been used before our visit. It is close by 
the three upper ^meadows' on Squaw Greek and within reach of the 
best feed for horses found on the mountain, with the possible exception 




Fio. 0.— Heather meadow on Squaw Creek. 

of a small area near Gold Greek, and it is by far the most conven- 
ient base from which to work the timberline region of the southern 
slopes. 

Temporary camps were established at the head of Panther Creek, in 
Mud Greek Canyon at the mouth of Clear Creek, in Ash Creek Can- 
yon a Uttle below timberline, and high up between Mud Creek Canyon 
and the head of Clear Creek, from which point the main peak was twice 
ascended. At the base of the mountain, work was done at Sisson on 
the west side, in Squaw Greek and McCloud valleys on the south, and 
in Shasta and Little Shasta valleys on the north, and finally a trip was 
made completely around the mountain, mainly within the belt of yel- 
low pines which clothes its lower slopes. 
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PERSONNEL, 

In the neld work on wbich the present report is based, I was aided 
by Vernon Bailey, chief field naturalist of the Biological Survey, and 
my assistants, Wilfred II. Osgood, Walter K. Fisher, and Eichard T. 
Fisher. Vernon Bailey had charge of the work at the Shasta base camps 
and on a trip around the base of the mountain; Walter K. Fisher 
had charge of the work in Mud Creek and Ash Creek canyons and 
near timberline east of Mud Creek, and afterwards took a party to Fall 
Elver Lake and Lassen Butte; W. H. Osgood had charge of the work 
on Lassen after Walter Fisher's departure, and also visited Squaw 
Creek and Shasta and Little Shasta valleysj E. T. Fisher spent the 
season working from the various camps on ^asta and at Sissou, and 
accompanied Osgood on the trip to Little Shasta Vallfey.* 

Our camps on Shasta were visited by Henry Gannett, chief geo- 
grapher of the U. S. Geological Survey; John H. Sage, of Connecticut, 
secretary of the American Ornithologists' Union; and two or three 
others, all of whom rendered important assistance. 

In addition to the work on and near Shasta covered by the present 
report, field work was done in various directions. Thi*ee cross sec- 
tions of the Sierra Nevada, north of latitude 39°, were made by Bailey, 
Osgood, and myself; Bailey and Walter Fisher ran a line from Black 
Eock Desert, Nevada, to Shasta, by way of Madeline Plains; Bailey 
and I, accompanied by Henry Gannett, carried the work across the 
wild and little known mountains from Shasta to the ocean, which 
we reached at Humboldt Bay; and later in the season much work was 
done farther south, chiefly in the inner and outer Coast Eanges. 

PREVIOUS PUBLICATIONS. 

Only two publications have ^een found relating to the zoology and 
botany of the Shasta region. The first is a report by Charles H. Town- 
send, of the U. S. Fish Commission, who, fifteen years before our visit, 
was stationed at Baird, a fish hatchery on McCloud Eiver. While 
there Mr. Townsend visited Berry vale (now Sisson Tavern) and accom- 
panied Major Gilbert Thompson, who was in charge of a triangulation 
IMirty of the U. S. Geological Survey, in his field work on Shasta. The 
results of Mr. Townsend's work are contained in an important report 
entitled < Field Kotes on the Mammals, Birds, and Eeptiles of Northern 
California,' published in the fall of 1887.* In addition to the records in 
this report, Mr. Townsend has kindly placed bis manuscript catalogue 
at my disposal, and has in several instances given me important sup- 

' While this report was passing throagh the press (July, 1899), I sent Walter K. 
Fisher to Moant Shasta and Shasta Valley to obtain supplemental information, some 
of which is incorporated in the mammal, bird, and plant reports at the end. — C. H. M. 

sProc. U. S. National Museum, X, pp. 159-241, Nov., 1887. 
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plementary iDformation respecting the exact localities at which speci- 
mens were collected, all of which is duly credited in the body of the 
present report. 

The second publication referred to is a brief paper by Miss Alice 
Eastwood on 'The Alpine Flora of Mount Shasta," containing the 
results of a h^sty trip to the summit made in August, 1893. 

So far as I have been able to ascertain, this is the first and only pub- 
lication relating directly to Shasta plants, although a number of si>ecies 
collected there during a brief visit by Prof. Wm. H. Brewer in the 
early sixties are mentioned in the Botany of California (by Brewer and 
Watson, 1876-1880). 

NEW SPECIES. 

In working up the collections it was found that several of the plants 
and mammals belonged to undescribed species. Some of the new 
plants have been described by Prof. E. L. Greene;* others remain 
unnamed. The new mammals are here described. The new species 
are: 

Plants. Mammals. 

Agoseris monticola. Lepus klamathensis. 

Arnica merrianii. Lyux fasciatus pallesoens. 

Campanula wilkinsiana. Neurotrichus gibbsi major. 

Phacelia frigida. . Procyon psora pacitica. 

Pyrola pallida. Reithrodontomys klamathensis. 

Sorex shastensis. 

Tbomomys monticola pinetoram. 

Urocyon califomicns townsendi. 



» Erythea, IV, No. 9, pp. 136-142, Sept., 1896. 
« Pittonia, IV, pp. 36-40, March 17, 1899. 
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GENXSRAI. FEATURSS OF SHASTA. 

The snowy peak of Shasta, the pride of California, is one of the 
highest and most accessible of the snow-clad glacier-bearing moun- 
tains of the United States. It is an old volcano, 14,450 feet in alti- 
tude, and is completely cut off from neighboring mountains — from 
Lassen Peak, at the north end of the Sierra proper, by the valleys of 
the McCloud and Pitt rivers; from the south end of the Cascade Eange 
in Oregon by a broad lava plateau and the valley of Klamath River. 
The breadth of the gap on the north is diminished by a cluster of low 
volcanic mountains known as the Goose Nest Group. 

Shasta is the best-known landmark in California. Seen from the 
north, south, and east it appears as a single cone pushing its lofty 
crown upward six or seven thousand feet above apparent timberline. 
Seen from the west and southwest its summit is elongated and looks more 
like the crest of a ridge (frontispiece). This appearance is due in part 
to a large secondary volcano, Shastina, which rises from the northwest 
shoulder of the mountain, and in part to a long ridge which pushes out to 
the south. This west side, the one seen by tourists in traveling over the 
Shasta route from San Francisco to Portland, is in many respects the 
least interesting. From its exposure to the direct rays of the afternoon 
sun it is the hottest slope, and consequently the one on which timber 
reaches highest and on which the ice and snow are most reduced. 

Like most isolated mountains, Shasta is seen to best advantage from 
a distance. The most imposing view to my mind is from the northeast, 
the region of the Modoc lava beds, from which the peak looms up in all 
its icy graudeiii: — a single massive cone buried from top almost to bot- 
tom in continuous glaciers, below which it is encircled by a dark belt 
of coniferous forest. It is also very imposing as seen from the distant 
Trinity Mountains. 

The north and east sides of the peak are completely, and the south side 
partly covered by glaciers, but not a glacier is to be found on the west, 
where the large masses of white seen from Sisson are banks of snow, 
more or less permanent. The only glacier visible from the railroad is 
Whitney Glacier, which occupies the notch between Shasta and Shas- 
tina, and may be seen from points north of Edgewood. The higher 
slopes, between the lower edge of the ice and snow and the upper edge 
of the forest, are steep and rocky. In the main they consist of radi- 
ating ridges alternating with glacial basins and precipitous canyons. 
As a rule the surface is light pumice and pumice sand thickly strewn 
with fragments of gray volcanic rock, interrupted here and there by 
masses and cliffs of darker lava, often reddish brown in color. 

21753— No. 10^ 3 17 
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The south and east sides, except the deep canyons of Mud, Ash, and 
Brewer creeks, are fair traveling for mountain horses. The north side, 
below the great glaciers, is interrupted by exceedingly rough lava 
ridges and the terrible canyons of Bolam and Whitney creeks. The 
west side, though scored by only a single notable canyon — Diller Can- 
yon (pi. II) — is by far the most difficult. After crossing the tremendous 
slox)es of steep and sharp slide rock, very dangerous for horses, on the 
northwest side of Shastina, and surmounting the two principal lava 
ridges west of Shastina Creek, the way to Diller Canyon is comparatively 
easy. But between Diller Canyon and Cascade Gulch, a mile or so north 
of Horse Camp, and extending from timberline downward several thou- 
sand feet, is a chaos of lava the like of which I have never seen. It 
suggests the worst parts of the Snake River and Modoc lava beds 
turned up on end — basins, ridges, and tumultuous piles without order 
or direction, without beginning or ending — dry basins that empty 
nowhere, drier ridges that lead nowhere, until one is worn out with 
thirst and efibrts to escape. The whole is hidden in a dark forest of 
Shasta firs whose hardy trunks force themselves out between the lava 
blocks in ways that almost surx)ass belief. Finally all this stops as 
suddenly as it began, and one emerges from the dark inferno to slake 
his thirst in the refreshing pools of Cascade Gulch — known only to the 
deer — and, with a sense of infinite relief, reenters the area of pumice 

sand and gray shale 
which stretches away 
to the southeast and 
thence onward around 
three-quarters of the 
mountain. 

The timbered valley 
at the west base of 
Shasta falls away both 
to the south and to the 
north. On the south 
it drains immediately 
into the Sacramento 
River; on the north 
into the Shasta River, 
which traverses Shasta 
Valley and empties 
into Klamath River. 
Shasta Valley is an 
open plain northwest 
of the mountain; it is lowest at the north, and its northwestern cor- 
ner ends in a pocket or basin containing the mining town of Yreka, 
which is doubtless the hottest part of northern California west of the 
axis of the Sierra-Cascade system. 




FiQ. 7.- Pumice sand strewn with gray volcanic shale. Youug 
henilockB in foreground ; white-bark pines in distance. 
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EFFECTS OF SCANTY MOISTURE. 

The flora of Sbasta, contrasted with that of moister mountains imme- 
diately north and immediately south, is i)Oorin species and individuals; 
and the same is true in less degree of the fauna. At least nineteen 
characteristic genera and numerous additional species of plants com- 
mon to the Sierra and the Cascades, are unknown (p. 80) ; and to these 
must be added the distinctive species of each range which fail to reach 
Shasta. The luxuriant mountain meadows and flower beds that form 
such conspicuous features of the timberline region in the Cascades, the 
Olympics, the High Sierra, and the Bocky Mountains are wholly 
absent, and the only areas that in any way resemble them are the 
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-Heather meadow bordering Squaw Creek. Shasta peak in distance covered with fresh snow, 
September 22, 1808. 



insignificant patches of mountain heather and accompanying plants 
that carpet the moist bottoms of the glacier basins and form narrow 
beds along the tiny streams, where they are concentrated by the local 
distribution of soil moisture. The only real soil above timberline is 
restricted to the borders of the streamlets, where the decomposing 
heather has left a shallow covering. Everywhere else are pumice, 
broken lava, and barren cliffs. 

The summer rainfall amounts to little or nothing, and when rains 
occur they sink and vanish in the thirsty pumice sand. The streams 
from melting snows are exceedingly small, averaging hardly more than 
a foot or two in width, and most of them disappear before reaching the 
base of the mountain. The turbid streams from the glaciers are larger, 
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but they have cut for themselves deep gorges where they run their 
rapid courses 1,000 feet below the surface, and consequently are use- 
less for purposes of general irrigation. They exert a local influence, it 
is true, since far down in the damp bottoms of the canyons and along 
their cool easterly lower slopes auumber of moisture-loving plants occur 
that are not found elsewhere except about the few and widely scattered 
springs in the forest — serving by contrast to accentuate the general 
aridity. Even the black alpine hemlock, which in the Cascades forms 
so attractive a feature of the upper slopes, is of local occurrence on 
Shasta, where its distribution is interesting as furnishing an index to 
soil moisture. It is associated with the white-bark pine {Finv^ albt^ 
cauli8)y which requires less moisture and is the dominant timberline 
tree. In our circuit of the i)eak we found the range of the white-bark 
pine practically continuous; that of the alpine hemlock discontinuous 
and greatly restricted. As a rule the hemlock is confined to narrow 
strips along the streams and gulches, or to tongues along the cool east 
sides of buttes and ridges, where the soil, sheltered from the hot after- 
noon sun, is able to retain more moisture than elsewhere. Below the 
alpine hemlocks and occupying the middle belt of the mountain is a 
magnificent forest of Shasta firs; but the humbler vegetation of this 
belt is scanty and irregular. 

From what has been said it is obvious that excessive dryness pre- 
vents many of the characteristic zone species from filling their appro- 
priate belts, restricting thenl to scattered spots, where, as in the desert, 
succulent vegetation is concentrated about springs and streams. Hence 
Shasta is a poor place to study the broad general facts of zone distri- 
bution, but, as shown lat«(r, an admirable place to study detailed effects 
of slope exposure and humidity. 

GLACIAL. BASINS. 

As in most parts of the Sierra and many parts of the Cascades, gla- 
cial basins are conspicuous on the higher slopes of the mountain. They 
occupy the deep depressions between the radiating ridges, and their 
terminal moraines are usually clearly defined. In some of the vaUeys, 
as along the upper part of Squaw Creek, two or three such moraines 
may be found at intervals, marking successive stages in the retreat of 
the glacier. The glacial basins usually contain small streams, at least 
during spring and early summer, and they receive additional moisture 
from the melting snows, which linger long in the shadows of the ridges. 
This moisture permits the growth of a more abundant vegetation than 
occurs elsewhere on Shasta, save only along the streams. The bottoms 
of the basins therefore are usually carpeted with red heather {Bryanthu$ 
or Phyllodoce empetriformis) and a variety of small plants, the msyority 
of which are inconspicuous except when in flower. Among the most 
noticeable of these, each contributing its mite to the general verdure 
of the heather beds, are the dwarf huckleberries, white alpine auten- 
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narias, silenes and ligusticuinsi, yellow monkey flowers, violets and 
bieraciums, blue veronicas and asters, cream-colored feathery lutkeas 
and parnassias^pink epilobiums, red alpine laurels, and scarlet painted 
cups.* True grasses are scarce, but grass-like carices abound. 

The mammals inhabiting the heather meadows are the rare alpine 
phenacomys (Phenacomys orophilus)^ the white-footed mouse [Peromyscus 
gambeli)^ the long-tail mountain vole (Microttts mordax), and the Sierra 
pocket gopher {Thomomys monticola). The gophers throw up their 
characteristic mounds about the edges of the heather beds but are 
commoner on the adjacent pumice slopes. 




FiQ 9.— Glacial meadow at head of Sqaaw Creek. 



CANYONS. 

All the canyons of Shasta radiate from the ice-covered summit and 
take remarkably straight courses down the steep sides of the moun- 
tain. Most of them are profound gorges cut by swift-flowing glacial 



1 The plants of the glacial basins in the timberline region vary somewhat >vith the 
moistnre of the soil. The commonest species in moist spots and along the borders 
of the streamlets are : Arnica merriami, Castilleja miniataf Epilobium claratunif Hiera- 
dumgraoilef Hypericum anagalloideSf Mimulua implexus (growing in the water), Mimu- 
lu8 primuloides, MiieUa peniandra, Parnasaia californica^ Veronica cusicki. The com- 
monest species in the drier parts of the heather beds are : Antennaria n^diaj CasUlleJa 
miniata, Hieracium gracile, Kalmia glauca microphyUaj Luikea pectinataf Ligueiicuni 
grayi, Pkyllodoce empetriformis, Sibhaldia procumhenSf SiJene grayi, Vaccinium ctrspi' 
iosum, Viola purpurea. 
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streams. They average about a thousand feet in depth, and their 
slopes are as steep as permitted by the unstable material through 
which they are cut — usually pumice, gravel, and fragments of lava. 
Owing to the fact that all of the great glaciers are on the north, east, 
or southeast sides of the mountain, the canyons made by their rivers 
are necessarily on these sides also. The only one of any size which 
does not come from a glacier is Diller Canyon, on the west side of 
Shastina. 

In most, if not all, cases the bottoms of the canyons in their upper 
courses are bridged for long distances by masses of ice and snow — the 
dumps of avalanches. Below these snow bridges are vast accumula- 
tions of loose stones, which in several instances, as in Brewer, Bolam, 
and Whitney canyons, are piled up in a curious manner. During 
X)eriods of high water the rocks that fall in are carried down by the 
torrent and deposited on each side in banks several feet high, so that 
the traveler on reaching the bottom has to climb up over a ridge of 
loose stones and down again before coming to the stream. These lat- 
eral ridges form miniature canyons in the bottoms of the big ones. 
Most of the canyons have falls several hundred feet high in their upper 
courses, and some have other falls farther down. Notable falls are 
found high up in the canyons of Mud Creek, Ash Creek, Bolam Creek, 
and Whitney Creek. While difficult of access, they are well worth the 
effort of a visit. 

Mud Greek Canyon (pi. iii), the only one likely to be seen by the 
ordinary visitor to Shasta, is not easy to cross except near the mouth 
of Clear Creek, which comes into it from the east. Its east bank is a 
precipitous single slope about 1,000 feet in height. Its west bank, 
except above timberline, is broken by a forest-covered terrace or bench, 
and both descents are likewise steep, though less difficult than the oppo- 
site side. The canyon of Ash Creek is better timbered and a little less 
precipitous than that of Mud Creek. The canyons of Bolam and Whit- 
ney creeks, like that of the upper part of Mud Creek, are terrific naked 
chasms, very deep and so steep that in most places the loose material 
of their sides will not sustain the weight of a man — much less that of a 
horse— and when disturbed dashes in avalanches to the bottom. 

Diller Canyon is peculiar (pi. ii). It is a tremendous gash on the west 
side of the otherwise symmetrical cone of Shastina, which it cleaves 
from top to bottom before taking its practically straight westerly 
course down the rest of the mountain. It is the only canyon on Shas- 
tina, the only notable one on the west side of Shasta, and the only one 
anywhere on the mountain that does not emanate from a glacier. Its 
stream comes from enormous banks of perpetual snow. 

While the upper parts of the canyons are exceedingly steep and 
barren, and pra<*.tically devoid of vegetation, the middle and lower 
parts are invaded by the trees of the adjacent slopes, and in marshy 
and springy spots contain patches of willows, alders, and a multitude 
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of smaller plants. These places, in Mud Creek and Ash Greek canyons, 
are the homes of the moantain showt'l or sewellel (Aplodontia major)^ a 
carious bob-tailed rodent resembling a large muskrat, which lives in a 
labyrinth of subterranean passages in wet ground, and cuts and drags 
to its burrows bundles of coarse plants on which it feeds. Weasels 
(Putorius arizonensis) are usually found in the aplodontia colonies 
and it is safe to assume that their presence there is the most serious 
factor in the life of the rightful owners of the land. 



STREAMS. 



The streams that come from glaciers are rapid, turbid, and muddy, 
and have cut deep V-shaped canyons down the steep slopes of the 
mountain. Those that come from melting snow are clear as crystal 




Fio. 10.— Heather iiieauluw on iipiier S<iuaw Creek, sliowiuc (Mtnceutratiun of vegetatiuii near stream. 

and usually flow on the surface or in shallow channels hardly more 
than a foot or two in depth. They are smaller and less constant than 
those from the glaciers, and in times of high water carry so much 
gravel and pumice that they often block their own shallow channels 
and overflow, cutting new courses near the old ones. During the fluc- 
tuations incident to the irregular melting of snow they often reopen the 
older channels and at the same time retain the new, so that on the 
higher slopes it is not unusual for a mountain rivulet to occupy several 
beds at the same time. These are commonly separated by intervals of 
a few feet or a few rods, and the spaces between are often covered with 
patches of red heather, dotted with flowering plants of many kinds. 
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The banks of tbe moi*e iiermaDent streamlets are so well supplied 
with moisture that the heather and other plants, often mixed with 
alpine mosses,^ form a sod which, growing tliicker each year, gradually 
comes to overhang and finally bridge the swiftly running water. Even 
away from these sod bridges, which for long distances completely hide 
the water, the space between the constantly protruding banks is so 
narrow that only the middle part of the stream can be seen. 

The icy rivulets abound in cascades, miniature waterfalls, and crys- 
tal pools, bordered by overhanging banks of moss, heather, and dwarf 
alpine laurel, and adorned by the waving heads of the scarlet painted 




Fig. 11.— Miniature cascade ou upper Squaw Creek, frequenteU by water shrews and ouzels. 

cups and cream-colored parnassias. They are ideal homes for the water 
ouzel {Cinclus mexicanus), the large water shrew [Xeosorex namgator)^ 
and the mountain vole (Microtus inordax). The latter animal is par- 
ticularly abundant, and its dark burrows, almost hidden among the 
plants, maybe found opening out on the vertical overhanging banks 
only a few inches above the water, so that whenever the occupants 
come out they may plunge in the icy stream before proceeding on their 
journey. Minks occur lower down along the streams, and still lower, 
otters. 



1 The provailiug moss on the banks of the alpine streams ia Aalacommum androgy- 



Digitized by V^OOQ IC 



OCT., 1899.] 



ROCK SLOPES. 



25 



ROOK SLOPES. 

The whole upper part of the moantain between the glaciers and snow 
banks above and the forest belt below consists of bare rocky slopes, 
broken at intervals by precipitous cliffs and small heather meadows. 
The slopes are largely pumice sand, strewn and mixed with fragments of 
^ay volcanic rock, among which the individual x)lants are so scattered 
as to disappear in the general view.* White-footed mice [Peromyacus 
gambeli) are common on these slopes, feeding on seeds of Polygonum 
newberryi and other timberline plants. Pocket gophers (Thomomys 
monticola) occur here and there and throw up their characteristic mounds 
in the pumice sand between the rocks. They subsist on the tough roots 




Fio. 12.— Characteristic rork slope on north side of Shastina. 

of alpine plants, and were observed at intervals up to an altitude 
of 0,000 feet. The pika or rock cony (Ochotana schisticeps) inhabits 
steep rock slides at distant points around the peak, and lays up stores 
of plants for winter use. Another mammal inhabiting the rock slides 



> The commouest plants of the bare stony pnuiice slopes are: AgoseHs monticola, 
Antennaria media, Arabia plaiyaperma, Chcenaotis nevadenaia, Chrysothamnus bloomerif 
Ctjmopterua ierebinthiuus, Enogonum polgpodum, JE, pyrolafolium, Erigeron compositus 
irifidus, HuUea larseni, H, nana, Luikea pectinaia, LupinuB * ornatwt,^ L, lyalU, PenU 
Bteman menziesi, Phlox douglaH diffusa, Polygonum newberryi, P. shodiense, Saxifraga 
iolmiei, Senecio canua, Silene grayi, S, eukadorfi, Spraguea umbellata, Streptanthui 
arbicnlatue, and Viola purpurea. Besides these, several fenis occur very sparingly 
on the rock slopes. These are Dryopteris acnleata scopulina, Cystopteria frag^^^^ 
Cheilanthes gracillima, and Phegopteris alpestrie, 
21753— No. 16 4 
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and cliffs, bat for some nnaccoantable reason even rarer than the cony, 
is the bushy-tailed wood rat or pack rat (Neotoma einerea)^ which, if 
my memory serves me correctly, is less common on Shasta than on any 
other mountain I have visited in the West. The mountain chipmunk 
(Eutamias senex) and golden ground squirrel {Gallospermophilus chryno- 
deirus) inhabit the tongues of pines on the ridges, and not infrequently 
live in burrows among the bare rocks. Marmots, it is safe to assert^ are 
altogether absent. We completely encircled the peak in the neighbor- 
hood of timberline, and examined innumerable ledges and rock slides, 
such as on other mountains are inhabited by marmots, but without find- 
ing so much as a track or sign or even a bleached bone to indicate that 
any member of the genus Arctomya had ever inhabited Shasta. In 
former days the bighorn [Oeis canadensis) was common here, but now 
the occasional fragment of a skull or the scattered parts of a skeleton 
are all that remain. In fall the old bucks of the Columbia black-tail deer 
wander up on the higher ridges. Here and there, particularly in the 
shelter of the prostrate white-bark pines, tracks and dung of rabbits 
were seen, but in spite of all our efforts no member of the party succeeded 
in finding a rabbit on the mountain. The species is probably the Sierra 
rabbit {Lepus Tc1amathensis)y though from the large size of some of the 
dung pellets I was inclined to suspect the presence of Lepus campestris. 

AVAIiANCHBS. 

During the loosening of the snow in spring, avalanches must be very 
common on the higher slopes, and it is probable that they exert a 
controlling influence in determining the timber areas above the limit of 
continuous forest. Kothing forces itself on the observation more firmly 
than the peculiar way in which the white-bark pines are restricted to 
the long radiating ridges where they form narrow tongues, separated 
by broad intervals of steep slopes and basin- shaped valleys. While it 
might be hazardous to assume that the absence of trees from these 
extensive slopes and basins is due mainly to avalanches, the fact 
remains that the tracts they occupy along the tops and upper slopes 
of the ridges are entirely out of reach of these resistless engines of 
destruction. 

Now and then, however, an avalanche, taking an unusual course, 
reaches the outskirts of one of these tongues of alpine pines and 
snatches up and carries below all that lie within its path. This is 
evident from the weathered trunks and roots often found at the bot- 
toms of slopes where trees have never grown. 

The most conspicuous path of a recent avalanche observed is on Cold 
Creek, between the deep canyons of Mud and Ash creeks (fig. 13). Here 
an avalanche of unusual size must have shot down the higher slopes 
until it reached the upper edge of the continuous forest of Shasta firs, 
where, instead of stopping, it cut a broad swath through the huge 
trees, tearing them up by the roots or snapping them off and carrying 
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them on over an almost level tract with such resistless force that the 
few now left standing are deeply scarred at a height of 30 to 15 feet 
above the ground, showing where they were struck by other trees in 
passing over the deep snow. Hundreds of huge trunks 75 to 100 feet 
long and 3 or 4 feet in diameter are strewn in desolate confusion over 
the broad area that marks the place where this terrific avalanche 
slowed up and finally stopped. The accompanying illustration shows 
a part of this area, and also the gate cut by the avalanche when it 
struck the upper edge of the forest. 




FlQ. 13.— Track of avalaoche invadiDg forest of Shasta firs on Cold Creek, east side of Shasta. 

TIMBEBLINE. 

Timberline is the upper or boreal limit of tree growth, as determined 
by temperature. It varies somewhat according to the particular species 
of tree, for even Hudsonian species dififer in the degree of cold they 
are able to endure. Thus in the northern Cascades where the alpine 
hemlock and alpine fir are the dominant timberline trees, the fir pushes 
up to higher altitudes than the hemlock. So on Shasta, where the 
alpine fir is replaced by the white-bark pine, the latter is the true tim- 
berline tree and always attains higher elevations than the hemlock. 

Theoretically, nothing is easier than tracing timberline on a moun- 
tain whose upper slopes are bare or dotted with alpine flowers and 
whose middle slopes support a continuous forest. Yet on Shiista, and 
on most high mountains, it is exceedingly difficult to fix the boundary 
of tiuiberline or indicate its exact position on a map. Of course, it is 



Digitized by VjOOQ IC 



28 NORTH AMERICAN FAUNA. [to. 16. 

possible to follow the uppermost trees wherever they may lead, bat a 
map showing such a route would resemble a saw from which alternate 
teeth had been removed, the remaining teeth indicating the way the 
dwarf trees push up on the summits of ridges, the broad spaces 
between the teeth, the treeless gaps, usually the intervening valleys 
or basins. Trees always occur at some point in the bottoms of these 
valleys, and usually extend completely across them, but at an altitude 
a thousand feet or more lower than that reached on the ridges, and 
there is a material difference in the trees themselves. If of the same 
species, those in the valleys are much larger and taller; if of other 
species, as is frequently the case, they belong to the upper part of the 
belt below — the middle forest belt. On Shasta, the trees that push up 
highest on the ridges are always the dwarf white-bark pines, while 
as a rule those that bridge the intervening valleys below are full- 
grown alpine hemlocks or Shasta firs, the upper limit of which must 
not be mistaken for timberline. The difficulty lies in determining 
what ought to be considered true timberline, and the reason why 
in the absence of obvious barriers the white-bark pines do not fill more 
than a third or a fourth of the belt to which they properly belong. 
If a mountain could be found whose upper slopes form a true cone 
instead of a series of alternating ridges and valleys, so that suc- 
cessive transverse sections would be circular in outline, instead of 
irregularly scalloped, it is probable that timberline would form almost 
a true circle around the peak, rising a little on the southwest and 
dipping down a little on the northeast. But in the absence of such 
ideal conditions, actual visible timberline is usually confined to the bor- 
ders of the tongues of dwarf trees that occupy the summits of the radi- 
ating ridges (pi. IV). The explanation of the absence of trees from the 
intervening valleys is not always easily found; still, if the valleys are 
studied with reference to the details of their several slope exposures 
and other local conditions, the position of the hypothetical timberline, 
in most cases, will be obvious. Let us take, for instance, one of the 
numerous glacial basins on the south side of Shasta, bordered on each 
side by lofty ridges which are capped by tongues of white-bark pines. 
The bottom of the valley, whenever its axial slope is steep enough to 
be regularly swept by avalanches, can not, of course, contain trees. The 
broad basin slope of the ridge on the west faces east and is in its own 
shadow in the afternoon; as a consequence it is too cold for trees, but 
is well sprinkled with alpine plants. Its summit is covered with dwarf 
white-bark pines, which come up frx)m the other side and end abruptly 
along its eastern crest. The cold eastern slope is, in its zone position, 
actually above timberline, although the tongue of dwarf treses along 
its crest may stretch up a thousand feet above the lowest alpine 
plants. 

On the opposite or eastern side of the basin the slope fiEK^es west or 
southwest, and receives the warm rays of the afternoon sun. The 
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leBult is that this slope, unless too steep or otherwise uusuited to tree 
growth, or within the track of avalanches, is commonly covered with 
white-bark pines. As a rule the timbered area on these westerly slopes 
takes the form of a broadening tongue, beginning at the highest alti- 
tude attained by trees on the crest of the ridge and increasing in width 
at lower altitudes until the bottom of the valley is reached and skirted, 
and the limit of avalanche movement passed, when the trees again 
strike out boldly. The pines in the basins are much larger and more 
erect than those on the summits of the ridges; they decrease in size 
with increase in elevation. The long oblique line which on the west 
side of each ridge marks the lower limit of tree growth commonly 




?w^ 

j^' 




ItlQ. 14.— High timberline ridge, showing effects of slope exposure. The dark patches on the left 
(vest) side of the ridge are dwarf white-bark pines. (Photographed by John H. Sage.) 

marks also the upper limit of the area in shadow during the late 
afternoon. In local spots other factors may account for the absence of 
trees. Thus, they are always absent from the avalanche-swept bot- 
toms of the valleys, and from ground kept wet by springs or melting 
snow. Studied with these facts in view, comparatively few treeless 
areas will be found which can not be explained, and the position of 
true timberline may be fixed with some degree of certainty. This is 
really a very important matter inasmuch as it affects the zone position 
of a great many species. 

It is necessary to remember that the reason trees are absent from 
the cold east and northeast slopes of the ridges whose summits are 
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covered with dwarf trees is that these slopes are la their zone position 
truly alpine and above timberline, as already explained. 

Nothing is easier than to refer to the wrong zone species found in the 
treeless basins between the pine-covered ridges. But when it is under- 
stood that parts of each basin, regardless of the distance below the 
highest tougue of timber, are unquestionably above timberline (and con- 
sequently Alpine) and that other parts, regardless of. the distance above 
the nearest trees in the basin, are unquestionably well heloio timberline 
(and consequently Htidsonian)^ mistakes of this kind will /be less 
frequent. 

THE FORBSTS OF SHASTA. 

Shasta rises from a forested region (pi. v), and the mountain itself is 
continuously forest-covered up to an altitude of 7,500 or 8,000 feet. The 
trees of the lower slopes are those of the surrounding region, but those 
of the middle and upper slopes belong to such widely different species 
that it is necessary to divide the mountsiin forest into three belts, which, 
from their most distinctive trees, may be designated (1) the lower or 
yellow-pine belt; (2) the middle or Shasta fir belt, and (3) the upi)er or 
white-bark pine belt. It is interesting to observe that these forest 
divisions, as shown later, coincide with the three Life zones — the 
Transition, Canadian, and Hudsonian. 

(1) The Lo'B^er Belt or Belt of Tello'o^ or Ponderosa Pinea {P\nu9 ponderoBa). 

The most abundant and characteristic tree of the lower slopes and 
surrounding region is the yellow or ponderosa pine, which forms a con- 
tinuous open forest up to an altitude, on the south and west sides, of 
about 5,500 feet. The only material gap in the pine belt of the moun- 
tain proper is a strip about 8 miles in length on the cold northeast 
quadrant, which is occupied by lodge-pole pines belonging to the zone 
above (Canadian zone). 

On the south and wiest the 0|)en pine forest of the basal slopes is 
interrupted by extensive parks, which from a distance appear to be 
meadows of waving grass. A nearer view shows this to be an illusion, 
the broad fields of green being in reality impenetrable thickets of 
chaparri^ — a chaparral of unyielding manzanita and buck brush 
(Arctostaphylos patula and Ceanothus velutintts, see fig. 15). 

Northwest of Shasta the yellow-pine forest is interrupted by the open 
plain of Shasta Valley, which on the southwest ends abruptly at the 
town of Bdgewood. North, northeast, and east of Shasta the ponder- 
osa pine forest continues with unimportant interruptions to Devils 
Garden, Goose Lake, and the Madeline Plains; on the south it is prac- 
tically continuous to the base of Lassen Butte, and thence along the 
flanks of the Sierra for 350 miles; on the southwest it follows the canyon 
of the Sacramento Eiver to a little below Delta, where, in the bottom 
of the canyon and on its warmer slopes, the curious digger pines of 
the Upper Sonoran zone mix with and soon replace the ponderosa pines 
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Pine Forest at west base of Shasta 

Showing yellow and sugar pines. 
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of the Transition zone. On the cooler and higher canyon slopes and 
adjacent foothills the ponderosa pines continue to the border of the 
Sacramento Valley. West of Shasta they cover all but the highest 
elevations of the Scott Mountains, completely surround Scott Valley, 
and reach up a considerable distance over the east arm of the Salmon 
Motintains, where, mixed as usual with Douglas firs, incense cedars, 
and sugar pines, they fill the Transition zone. Still farther west they 
occur in greater or less abundance in the valleys of liussian Creek, 
North and South forks of Salmon Kiver, Trinity River, and Klamath 
River, and at appropriate altitudes on the west arm of Salmon Moun- 
tains, Trinity Mountains, and the mountains between Hoopa Valley 
and Redwood Greek. Hence the Shasta forest of ponderosa pines is 




Fig. 15.— Manzanita chaparral on south alope of Shasta. 

directly continuous — either broadly or by narrow and tortuous tongues — 
with corresx)onding forests of southern Oregon, northeastern Califor- 
nia, northwestern California, and the fianks of the Sierra. 

The ponderosa pines of the Shasta plateau and adjacent region are 
peculiar — peculiar in the extent of their variability — and deserve care- 
ful study. Not only do the cones of adjacent trees present an unusual 
degree of variation in size and compactness (particularly noticeable in 
Scott Valley), but the cones of trees subjected to apparently slight 
differences of temperature, moisture, and soil present certain average 
differences that are quite surprising. Moreover, on higher parts of 
the Scott Mountains, and also along their cool east base, fairly typical 
Pinusjeffreyi grows within a short distance of ponderosa. Whether or 
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not the two actually intergrade, while an interesting question, is of 
little consequence compared with the fact that here, as in the Sierra, 
the two trees occupy adjoining but distinct belts— panderosa the warmer 
and normally the lower; jeffreyi the colder and normally the higher. It 
sometimes happens, however, as in places along the cold east base of 
the Scott Mountains, where local conditions produce abnormal tempera- 
tures, that a strip of Jeffrey pine is sandwiched in between two areas 
of ponderosa pine. In this instance the low temperature comes in part 
fipom the cooling effects of cold streams, and in part from the afternoon 
shadows of the mountains. 

The ponderosa forest is nowhere pure over any large area, but is 
sprinkled in varying proportion with sugar i)ines, incense cedars, 
Douglas firs, and white firs, and at lower altitudes with black oaks. 
The stately sugar pines are so valuable for lumber that the best have 
been already cut, but enough remain to show that the species was 

formerly common in most 
parts of the ponderosa for- 
est. The incense cedars 
also are scattered over the 
whole region, but the Doug- 
las and white firs require 
more moisture and conse- 
quently are less evenly dis- 
tributed. They are most 
abundant on the borders 
of streams, in cool canyons, 
and along the well- watered 
east base of Mount Eddy and the Scott Mountains, where they become 
the dominant trees, the ponderosa pines being comparatively scarce. 
On drier and warmer soil, away from the cooling influence of the Scott 
Mountains, the ponderosa pines rapidly increase, and in the area 
between Black Butte, Shasta Valley, and the mountain, although 
sprinkled with incense cedars and black oaks, they form the purest 
ponderosa forest of the region. 

Another conifer of the yellow-pine belt is the knobcone pine (Pinus 
attenuata)^ a narrow interrupted tongue of which pushes up Panther 
Creek. The deciduous trees of this belt are the black oak (Quercns 
caUfornica\ Oregon maple {Acer macrophyllum)^ tree alder {Alnns 
tenuifolia), and Oregon dogwood (Gornus nuttalli). The maple and 
dogwood are restricted to the lowest levels and do not occur in very 
dry places; the alders are confined to the neighborhood of water; the 
oak ranges more widely over the lower half of the pine belt and thrives 
on dry as well as on moderately moist soils. 
The conifers will be considered as individual species. 
Sugar Pine {Pinus lamberiiana), — The sugar pine is the largest, 
handsomest, and noblest of our western pines, and its wood is so 




Fio. 16.— Cobes of ponderosa and Jeffrey pines. 
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valaable for lamber that, except in inaccessible places, the best trees 
have been cut. The hage trunks, often G or 7 feet in diameter, rise as 
straight symmetrical pillars to a height of 150 or 200 feet, and are cov- 
ered with fine beautiful bark. The long and graceful branches are 
usually confined to the upper parts of the trees, and the cones they 
carry are the longest known, frequently attaining a length of a foot and 
a half and sometimes of 2 feet. They are very light, however, and 
when falling are by no means 
so dangerous to the passer 
below as the shorter and 
more massive cones of the 
digger pines. 

Around the base of Shasta 
the sugar pines reach from a 
point on the northwest slope 
about 4^ miles southeast of 
Edgewood, near the south 
end of Shasta Valley, south- 
erly and westerly all the way 
around to Ash Creek, where 
they cease at an altitude of 
about 5,000 feet. They are 
fairly common in McCloud 
Valley and at Sisson, whence 
they extend south along the 
Sacramento Canyon to* The 
Loop.' They are at present 
more abundant in the neigh- 
borhood of Black Butte than 
elsewhere about the moun- 
tain. In the Shasta region 
they are not so large as on 
the west slope of the Sierra 
in central California; still 
the stump of a sugar pine measured by me in McCloud Valley was 7 
feet 7 inches in diameter 6 feet above the ground. 

Knobcone Pine (Pinm attenuataj fig. 17). — The knobcone pine is 
a tree of erratic distribution. On Shasta it is confined to the lower 
slopes on the south side, from Panther Creek easterly to a point 
between the branches of Mud Creek, where it ranges irregularly from 
an altitude of -3,800 up to 5,600 feet. The latter limit is attained in a 
gully a little east of Wagon Camp, in a continuation of the Panther 
Creek strip. Lower down on Panther Creek, where the original forest 
of ponderosaiand sugar pines has been removed by the combined work 
of lumbermen and forest fires, and the slopes are now covered by 
an impenetrable jungle of manzanita, this singular pine remains, com- 
21753— No. 16 5 




Fig. 17.— Knobcone pine on Padther Creek. 
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monly growing in narrow lines. The trees are rarely more than 50 
feet in height, and most of them are much smaller. They bear a mar- 
velous load of slender curved cones, which on the limbs grow close 
together in whorls or rows, and on the trunks are scattered or grow in 
circles. They remain on the trees for many years, as in the case of 
few other species, and their large size, extraordinary numbers, and 
peculiar arrangement give the tree a singular and unusual appearance. 
Yemon Bailey has given me the following note on some knobcone 
pines examined by him on Panther Creek, September 27, 1898: 

The trees were loaded with cones, in whorls of three to seven around the branches, 
and down the tmnks to 10 or 12 feet from the ground. Some of the cones must have 
been 20 or 80 years old, and perhaps much older. I cut off a lot of the old lower 
cones to see if the seeds were good; and put them on a bowlder and cracked them 
with a few hard blows of the ax. All of them were full of worm dust, with only 
now and then an undiscovered seed or a fat white worm. Cones of medium age (5 
or 6 years back from the end of the branch) were invariably occupied by worms and 
worm dust, and usually contained few good seeds. Cones only 1 or 2 years old 
were rarely wormy. A great many of the old cones had been dug into by wood> 
peckers, either for seeds or, more likely, for the fat white grubs that live on the 
seeds. The cones are too hard to be broken or split apart by the woodpeckers, and 
are opened by a smooth hole drilled into the middle, or sometimes to the opposite 
waU. UsnaUy the opening is long and narrow. Sometimes the whole inside of the 
cone has been driUed out, leaving only the shell; sometimes a small round hole has 
been driUed just through the outer shell. 

White Fib {Abies concolor lowiana.) — The white fir ranges from 
Sisson, at the bottom of the west slope of Shasta, up to the lower edge of 
the Shasta fir belt, which it slightly overlaps. At Wagon Gamp (fig. 1, 
alt. 5,700 feet) both species are common. The white fir requires more 
moisture than the other conifers of the lower timber belt, and con- 
sequently its distribution is discontinuous. It is most abundant along 
the well-watered eastern base of Mount Eddy, north of Sisson. The 
highest elevation at which it was observed is a warm ridge on the 
east side of Mud Greek Ganyon, between the mouths of Mud and Giear 
creeks, where, with a number of other Transition zone species, it occurs 
at an altitude of 6,700 to 7,000 feet. This is 1,000 feet above its usual 
limit, and its presence here is due to the angle and steepness of the 
slope, as explained elsewhere (p. 49). 

Abies lowiana is easily distinguished from A. shastensis and A. mag- 
nifica by the bark, which is very thick and deeply furrowed, so that it 
resembles that of Douglas spruce {Pseudotsuga mucronata) much more 
closely than that of the other Abies of the region. The cone scales are 
broad and rather short, and the bract is short and tricuspidate (fig. 19). 

Douglas Fib oe Spruce {Psetuiotsuga mucronata). — Douglas fir is 
scattered irregularly through the ponderosa pine forest. Like the whi te 
fir, it prefers a moister soil than suits the ponderosa pines, and there- 
fore thrives best in the^ gulches and nesur the streams. Thus along the 
cool well-watered east base of Scott Mountains the forest consists mainly 
of Douglas and white firs, with scattered incense cedars and sugar 
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and x>onderosa pines, while on the drier ground a little farther east 
the pines increase and the firs decrease or disappear. Most of the 
larger trees on the south and west slopes have been cut for lumber. A 
stamp near McGloud Sawmill measures, at 6 feet above the ground, 8 
feet in diameter. 

Incense Gedab (Liboc^dms decurrens)* — The incense cedar occurs 
in greater or less abundance in all parts of the ponderosa forest, on 
both dry and wet ground, and from the bottom of the valley at Sisson 




Fio. 18.— luoense oedar on south slope below Wagon Camp. 

up to the edge of the Shasta firs at Wagon Camp. But it is common- 
est near the cool east base of the Scott Mouutains. In moist places 
the trees often grow in groups, but in the dry forest they are usually 
scattered at intervals among the pines. On Shasta the bark of the 
cedars is generally smooth and ft'ee from scales, except on the very 
youngest trees. In the more humid area between Scott Mountains aud 
the coast the scaly bark persists for many years, so that the trunks of 
middle-aged trees look very different from those of corresponding size 
in the dry interior. 
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(2) The Middle Belt or Belt of Shasta Firs (Abies 8ha8t€n9i9). 

Above the forest of ponderosa pines, and therefore not connected 
with similar forests elsewhere, a belt of Shasta firs averaging 2 or 3 
miles in breadth and 2,000 feet in vertical range completely encircles 
the mountain. It is the distinctive forest of Shasta — a forest of tall 
stately trees, dark, somber, and free from nnderbrush, thcagh here and 
there beds of the low mountain manzanita (Arctostaphylos nevadensh) 
aflbrd a pleasing relief from the uniform dark brown of the surface 
carpet — usually a shallow layer of fir needles mixed with decayed cones 
and wdod. The massive trunks, which on the steep sloj^es are often 
swollen just above the ground to give greater strength to resist the 
pressure of snow, average from 4 to 6 feet in thickness and some attain 
a diameter of 7 or 8 feet. Above the level of winter snow their northern 
sides are usually covered with the handsome bushy yellow lichen, 
Evernia vulpina^ which also clothes many of the branches; and in the 
denser parts of the forest the trees are draped with pendant masses of 
the long black-beard lichen, Alectoria fremontu The forest almost 
everywhere consists of large mature trees, and is free from evidences of 
fire; but in one place, between Mud Creek Canyon and Cold Creek, a 
considerable area, evidently an old burn, is covered with young trees 
averaging perhaps 20 feet in height. 

As a rule, the Shasta firs stop abruptly where the white-bark pines 
begin, and trees at their upper normal limit are of full size. But now 
and then on the steep and relatively warm southwesterly slopes of 
the ridges, dwarf Shasta firs occur. The highest point at which such 
were observed was at an altitude of 8,900 feet on the east rim of Mud 
Creek Canyon, where a few stunted trees 3 or 4 feet in height were found 
mixed with white-bark pines. On a similar warm slope west of Squaw 
Creek a scattered line of these trees was noted at an altitude of 8,100 
to 8,300 feet Here the largest were 20 feet in height. Their bark dif- 
fered materially from that of trees lower down, being pale grayish 
instead of dark brown, and thin, smooth, and full of blisters, instead of 
thick and deeply furrowed. These fir trees were mistaken for another 
species until I had the good fortune to find a few bearing cones, which, 
on August 1 , were two-thirds or three-fourths grown. To my surprise, 
they had long exserted bracts which, as in the young cones, stood 
straight out horizontally. Yery young cones (2 to 3^ inches long) always 
appear to consist of bracts alone, the scales being hidden inside. On 
breaking open the cones the tiny scales are seen encircling the axis; 
they are less than half the size of the bracts and occupy the inner half 
of the diameter or section of the cone. 

The normal bark of the Shasta fir resembles that of the alpine hem- 
lock. It is rather regularly furrowed vertically, and the plates between 
the furrows are cracked horizontally, so that it suggests that of the 
ponderosa pine, though the plates are smaller and less red. Along the 
lower edge of the Shasta fir belt the bark is darker and the cracks 
and furrows are narrower. 
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The upper edge of the Shasta fir belt meets the alpine hemlocks and 
white-bark pines of the belt above; the lower edge the ponderosa pines, 
incense cedars, Douglas spruce, and white firs of the belt below. 
The firs are easily distinguished by bark, branches, and cones. The 
Shasta fir has very dark and relatively thin bark, regularly furrowed 
so as to form ^plates' like those of the ponderosa pines, only smaller, 
narrower, and transversely cracked. The branches are irregular, droop 
at first (from the weight of winter snow), and then curve upward, and 
the branchlets are small and terete, and stand out with mathematical 
precision ; the cones are huge, and their green, tongue-like, single-pointed 
bracts protrude far beyond the scales, as in the noble fir of the north- 
ern Cascades. In young cones the bracts 
stand out straight; in old cones they are 
strongly deflexed. The white fir (Abies 
lowiana) has much thicker and grayer 
bark, deeply furrowed at base and not 
forming regular scales or plates; the 
branches are more regular and more nearly 
horizontal, the branchlets flatter, more 
spreading, and lacking the mathematical 
lines of the Shasta fir; the cones are more 
slender, and the tricuspidate bracts are 
short, reaching less than half-way across 
the scale. The cone-scale differences 
are shown in the accompanying diagrams. 
(Seefig.l9.) The year 1898 wasan <off year' 
for cones, but plenty of old scales were 
found on the ground, and broken cones 
were discovered in holes in logs, where 
they had been carried by pine squirrels. 

The Shasta fir forest is mainly pure, 
but in places, particularly on the east 
and northeast sides of the mountain, silver pines are scattered throagh 
it, and in one place along its lower border (between Ash and Incon- 
stance creeks) the firs are replaced by lodge-pole pines, the only ones 
on the mountain. 

Whether or not Abies magnifica occurs on Shasta is a question on 
which we can throw no light. I do not know how to tell magnifica 
from shastensis except by the cones, and the trees did not bear cones the 
year of our visit.^ Still, we found great numbers of old cones tucked 
away by the squirrels in decayed logs, and disconnected scales under 
most of the trees where search was made, and among all these failed to 
find a single bract which was not strongly exserted. And yet Miss 

* While this paper was passing throngh the press (Jnly, 1899), Walter fi, Fisher 
revisited Shasta. He found the firs heavily laden with cones, and althongll thon- 
sands of trees were examined he failed to find a single cone without the exserted 
bracts. 




Fio. 19.— Cone scales of (a) AhUa shot' 
terms and (b) Abies enneolorUnviana. 
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Alice Eastwood showed me, in the herbarium of the California Acad- 
emy of Sciences, a cone, said to have come from Wagon Camp, in which 
the bracts, except a few at the base, are not exserted. 

Silver Pine or Mountain White Pine {Pinusmonficola). — Silver 
pines occar here and there on Shasta, scattered among the Shasta firs. 
They were found in greatest abundance on a pumice slope south of 
Brewer Creek Canyon, where they are the dominant trees up to an 
altitude of 7,200 feet, and where the ground was strewn with cones of 
the previous year — cones in which the scales are strongly reflexed. 




Fio. 20.— White-bark piue {Fintisalbieaulis). 

In this area, along Brewer Creek, they meet and slightly overlap the 
alpine hemlocks and white-bark pines of the zone above. They are 
common also on the steep hiva ridges on the north side of Shasta, par- 
ticularly in the neighborhood of Inconstance Creek and in Mud Creek 
Canyon, especially on the west side of the ridge between Mud and 
Clear creeks. A few trees occur near the top of Bed Cone, east of 
Wagon Camp. 

Lodgb-Pole Pine {Pinus murra/yana). — The lodge-pole pine was 
not found on Shasta except on the northeast quadrant, where Yer- 
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non Bailey, in followiDg the wagon road around the mountain, passed 
tbroQgh a belt of it about 8 miles in length. It begins 3 miles 
northeast of Ash Greek at an altitude of about 5,400 feet and reaches 
northerly to about 3 miles northwest of Inconstance Creek, where 
it ends abruptly at an altitude of 5,600 feet. Here it is the dominant 
tree, and in half of it the only tree. This area is covered during the 
latter part of the afternoon by the shadow of the mountain, and conse- 
quently is colder tban places of equal altitude farther north or south. 
The soil is sandy and barren and the trees are of small size. 

(3) The Upper Belt or Belt of TTThite-Bark Pines (Pinus alhioaulia). 

Still above the forest of Shasta firs, braving its way upward over the 
bare rocky ridp'^s into the very teeth of the domain of perpetual snow, 
is another timber belt — an ( pen belt of straggling, irregular trees, whose 




Fig. 21. —Dwarf white-bark pineH on a bijjh rid;^. 

whitened, twisted trunks with their storm-beaten heads of green are 
among the most weirdly picturesque objects on the mountain (fig. 20). 
The tree is the timberline white-bark pine, which, wherever found, 
pushes its way over steep and barren slopes to the extreme upper limit 
of tree growth. 

At the lower part of its range it forms an almost continuous though 
narrow belt around the mountain, and often attains a height of 30 or 40 
feet and a diameter of 2 feet. In the higher parts of its range it soon 
becomes restricted to the ridges, leaving the intervening basins and 
gulches bare, and as it climbs higher and higher becomes more and 
more reduced in size and undergoes material changes of form and posi- 
tion. At certain altitudes the slanting trunks, only 4 or 5 feet in 
height, serve as pillars to support the flattened tops which form a 
canopy of intertwined and matted branches (fig. 21). 
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These dwarf groves oflfer attractive shelters from wind and storm, 
and we nsnally camped among them when working the upper slopes. 

The tree is one of exceptional hardihood, and as it pushes on still 
farther into the realm of cold the trunks become completely prostrate 
and the branches hug the ground, forming among the rocks dense mats 
which sometimes rise a foot or two above the general level, but at their 
upper limit usually occupy depressions, or, if growing in the lee of a 
bowlder, crouch behind it and continue its surface level to the adjacent 
slope, as if trimmed to fit. Indeed, one is amazed at the way these 
uppermost pines avoid exposure by ilattening themselves into the hol- 
lows, as if afraid to lift a finger above the general level. Their life is a 
perpetual struggle — not against competing plants, but against a hostile 
environment. In summer they are buffeted by the winds and pelted by 
sand and gravel; in spring they are swept and torn by the resistless 
avalanches, and in winter they are deeply buried under heavy banks of 
snow. The prostrate trunks in young and middle-aged healthy trees 
are completely concealed, often half covered by stones and pumice sand, 
and hidden by the density of their own branches and foliage ; but in very 
old trees, and those injured by passing avalanches or laid bare by the 
washing away of protecting rocks during violent storms, the trunks are 
partly exposed and their extraordinary features may be easily examined. 
As a rule they are not only naked, but the strongly twisted wood, 
gnarled, contorted, and, ironlike in firmness, has been eaten into by 
the sand blast till the knots and hardest parts stand out in prominent 
ridges. 

A little below timberline on the north side of Shasta, between North 
Gate and Sbastina, is an extensive gently sloping pumice plain, strewn 
with fragments of gray shaly lava, and thickly spotted with rather 




Fio. 22.— Pnmice plain north aide of Shasta, showing timberline mats of white-bark pines. 

large mats of pines, averaging 2 to 4 feet in height, which give a most 
curious aspect to the region (fig. 22). This area, which is about a mile 
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and a half across (horizontally), mast contain thousands of acres of the 
dwarf, flattened pines. Along its lower edge, singularly enough, trees 
of the same species suddenly stand upright and grow to large size, 
forming a rather solid forest, perhaps 30 feet in height, with an a:brupt 
front facing the dwarf pines above. The suddenness of the transition 
is unusual and difficult to explain. 

The forest just mentioned is probably the largest continuous area of 
Pinus albicaulis on Shasta. Situated a little below timberline, it 
stretches, apparently without interruption, from Korth Gate Buttes 
to Diller Canyon, a distance of fully 5 miles, thus encircling the north- 
west quadrant of the mountain, including Shastina. 

Perhaps the most attractive grove of white-bark pines on Shasta is 
one that fills an open gulch or glade on the east side of l^^orth Gate 
Buttes. Here, in the lower part of their belt, the trees are large and 
uncommonly symmetrical, and the gray pumice soil is covered with 
silvery lupines. In ascending the gulch the pines gradually decrease 
in size until at 'The Gate' (alt. 8,500 feet) they are dwarfed and their 
tops are broadly flattened. 

The normal altitudinal limits of the white-bark pines on Shasta are 
bard to fix. On the south and southwest sides the trees descend in 
places to 7,500 feet and range thence upward on the hottest ridges to 
an extreme limit of 9,800 feet. But this extreme altitude is attained at 
two points only — on the long ridge above 'The [South] Gate' (near Red 
Butte) and on a ridge about a quarter of a mile west of Mud Creek 
Canyon. On the west rim of the canyon the pines stop at 9,500 feet 




Fio. 23.— A large prostrate tree of white-bark pine, a little below timberliDe. 

and on the ridge on the east side at 8,600. Probably 9,300 to 9,500 
would be a fair average for their upper limit on tbe warmer southerly 
slopes. 

On the cold northeast slope, just south of Brewer Creek, they descend 
21753— No. 16 6 
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on a barren pumice slope to 7,000 feet, where, sparingly mixed with 
alpine hemlocks, they meet the upper limit of Shasta firs and silver 
pines. 

Black Alpine Hemlock {Tsuga inertemimm^), — But the white- 
bark pine, although the dominant and most widely distributed tree of 
the upper timber belt, is not the only tree, for in places it is mixed 
with or replaced by the black alpine hemlock. Shasta is a very dry 
mountain, and yet the white-bark pine thrives on its driest sloi)e8 and 
grows among the bare, naked blocks of lava where tree life seems 
impossible. The hemlock requires more moisture, and therefore is at a 
decided disadvantage. It never reaches as high as Pinvs alhicaulU 
and attains its best development along the lower border of the Hud- 




Fio. 24.— Black alpioe bemlocks near Squaw Creek. 



sonian zone, where it occurs in disconnected sheltered localities— 
usually in canyons or on the shady east or northeast sides of buttos or 
ridges, where there is more moisture than on the exposed slopes. Since 
these shady easterly slopes are always cold, the hemlocks that occupy 



^This is the species heretofore commonly known as Tstiga pationi or Tsuga patto- 
niana. It has been recently discovered that the name Tsuga meriensiana, commonly 
applied to the Pacific lowland hemlock, was first given to the present alpine sjiecies. 
necessitating a most unhappy change of name. Fortunately, however, the common 
£ngli^ names of the two and their widely different zone ranges— one restricted to 
the low Transition belt near the coast, the other to the high Hndsonian zone on the 
loftiest mountains — may prevent the confusion that otherwise would result from the 
change of name. 
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them descend in tongues considerably below the usual lower limit of 
the belt to which they belong. The most extreme case of the kind 
observed is on the east side of the series of hills and ridges known on 
the map as 'Gray Butte,' where a gulch, sheltered from the warm after- 
noon sun and moistened by seepage from melting snows, carries the 
hemlocks to a lower altitude than they reach elsewhere. On suitable 
slopes they usually begin about 7,200 or 7,300 feet and range up to 
about 8,000 feet. The highest altitude at which they were observed is 
8,700 feet, a little east of Mud Creek Canyon, where a few stunted trees 
were found among the white-bark pines. Their extreme upper limit is 
thus a thousand feet lower than that of the white-bark pines. This is 




Fio. 25. — Groap of alpine hemloolcs near Deer Canyon. 

due, in part at least, to the character of the upper slopes, where no 
trees can grow except on the ridges — as explained under the head of 
Timberline (pp. 27-30) — and here the ridges are too exposed and too 
dry for hemlocks. 

On Shasta the alpine hemlock does not grow in such luxuriance 
or attain such dimensions as in the Cascade Eange. The average 
height of mature trees seems to be 80 or 100 feet; the average diameter 
a little less than 3 feet. Trunks 4 and 5 feet through are by no means 
rare and the one shown in the accompanying photograph (fig. 26) meas- 
ured G feet. It is a characteristic habit of hemlocks on sloping ground 
to grow in clusters, 3 to 7 springing from a common base. In this way, 
when young, they are better able to withstand the pressure of the snow. 
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Those that grow singly usually support themselves by having the 
trunks strongly curved downward just above the ground, as shown in 
fig. 26. 

The alpine hemlock is one of the most picturesque and attractive 
trees of our western mountains. Its beauty is due in part to the hand- 
some trunks and irregular drooping branches, but mainly to the dense 
and peculiarly tufted foliage which falls in graceful masses in such 
manner as to conceal the branches and upper parts of the trunks. The 
twigs or ultimate branchlets curve upward and the needles stand out 
on all sides and point outward — away from the body of the tree — pro- 
ducing a tufted appearance very unlike that of other conifers. This 




Fia 26.— Trunk of alpine hemlook, showing thickening and cnri^ature of base. 

effect is heightened during the latter part of summer by the light green 
tips of the new growth. 

The hemlock forest is dark, somber, and silent, and its drooping 
branches are draped with the dangling beards of the black-beard 
lichen (AlectoriafremonH). The only color that breaks the otherwise 
uniform darkness is the bright yellow lichen {Evernia vulpina) which 
covers the north or northwest sides of the trunks and upper sides of 
the branches — a conspicuous feature and one seemingly out of harmony 
with the general tone of the forest. In all these respects the hemlock 
forest accentuates the features of the Shasta fir forest of the belt below, 
with which it is directly continuous. The tree trunks and bark also 
resemble those of the Shasta firs. The bark is in long scales which, as 
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the trees grow, thicken into irregular plates transversely broken at 
intervals of 8 to 12 inches. 

In the growing tree tlie branches die from below upward in a curious 
way. First a subdivision of a low branch dies and the tips curl down- 
ward and inward, drawing together until they form a close curl or 
tail which can be set on fire by a single match. Dozens of these curls 
can be seen on most of the young trees, and also on the lowermost 
remaining branches of the middle-sized and some of the old ones. This 
process of dying and curling continues until all the lower branches are 
dead. Meanwhile, the curl-tails gradually drop off and litter the 
ground, leaving the bare dead branches hanging down at a sharp angle. 
These dead branches hug the trunks closer than the living ones and 
cling on until the bark comes off, when they form an armature of 




Fio. 27. — Group of alpine hemlocks. 

unsightly bleached and brittle sticks pointing downward around the 
trunk. These in time break off, too, so that as the tree grows into 
maturity the handsome trunk finally becomes clear and clean. 

The alpine hemlocks are prolific bearers and the ground is always 
strewn with their cast-off cones, which average about 2^ inches in 
length, and have a dark streak down the middle of each scale. When 
young the cones are conical, when old and the scales become fully 
reflexed they are slender, subcylindrical and only three-fourths of an 
inch in diameter. Year after year the cones fall to the ground in 
snch prodigious numbers that they form a very important part in 
the layer of felting that covers the surface in the hemlock forests — 
a loose dark felting composed of disintegrating needles, twigs, and cone 
scales pressed firmly together by the weight of the snow in winter, and 
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only rarely dotted by living plauts. In moist spots, particularly along 
the borders of tbe tiny sparkling streams, the red heather {Phyllodooe 
empetri/ormis) forms little beds and tbe delicate feathery Lutkeapecti- 
nata spreads a faint veil of green over the dark soil. In the drier 
parts of the forest hardly a plant is seen save now and then a solitary- 
clump of prince's pine (Chimaphila menziesi) or painted wintergreen 
{Pyrola piclu). 

Late in September the hemlocks molt and the wind brings down show- 
ers of needles that falling on the tent at night sound like rain. Their 
color has now changed from green to golden brown and they sprinkle 
the black floor of the forest so thickly as to change its appearance. 

FORB8T FIRI18. 

During the past ten years the country about Shasta, particularly on 
the west and south, has been rei>eatedly devastated by forest fires. 
Here, as elsewhere, lumbermen and fires have destroyed the greater 
part of the timber on the lower slopes and adjacent plain, which are 
now covered by a dense chaparral of manzanita and buckbrush, dotted 
with scattered pines. Fortunately, the fires have not as yet spread 
upward far enough to do much damage to the Shasta firs of the middle 
timber belt. Whether the character of these trees and the freedom of 
the ground beneath from combustible material will prevent the spread 
of fire remains to be seen. Thus far the greatest harm has been done 
in the forests of ponderosa and sugar pines, where lumbering opera- 
tions are being carried on with painful vigor. 

While we were on the mountain, from the middle of July until the 
end of September, one or more fires, the result of vandalism or neglect, 
were raging continuously on the south and west slopes, and two of them 
did irreparable injury. One began near some woodcutters' shanties, 3 
or 4 miles below Wagon Camp, on the road to Sisson ; the other and 
more destructive originated in the area covered by the lumbering opera- 
tions from McGloud Mill and pushed swiftly up the Panther Creek 
slope, consuming the greater part of the pnly area of Pinus attenuata 
on Shasta and burning great tongues into the handsome fir forest on 
both sides of Wagon Gamp, which it closely and almost completely 
surrounded. 

The fire that lasted longest in the summer of 1898 did the least harm. 
It consumed a worthless tract of manzanita chaparral between Black 
Butte and the mountain, and gave off a surprisingly enormous quantity 
of smoke, hiding the country to the west for a full month. During its 
continuance the entire mountain was often enveloped in smoke and 
when the wind was northwest, as it was a great deal of the time, 
showers of burned leaves fell daily at our camps. On August 2, when we 
were at work on the rocky slopes above the head of Squaw Creek at an 
altitude of 9,500 feet, charred leaves fell so abundantly that we caught 
many in our hands. Great clouds of smoke rolled up between us and 
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the sun, which became deep red like the fall moon and then disappeared. 
At 5 o'clock the smoke began to settle back, as it always did when the 
chill of the evening came on, and the snn reappeared, to set as usual 
behind the dark outlines of the distant mountains. 

Fires on the south, in the valley of the McOloud, cut off the view in 
that directiou, and it was only at rare intervals, and usually at sun- 
set, that we were able to see the snowy crown of Lassen Butte 60 
miles away. Even Castle Crags, almost at our feet, were rarely visible. 
This exx)erience is frequent in the west; and of the hundreds of persons 
who visit the Pacific slope every summer to see the mountains, few see 
more than the immediate foregrou^id and a haze of smoke which even 
the strongest glass is unable to penetrate. 

Along the railroad between the head of Sacramento Canyon and 
Shasta Valley one traverses desolate tracts which a few years ago were 
covered by a noble forest of ponderosa and sugar pines. 

EFFECTS OF BURNS IN CHANGINa ZONE POSITIONS. 

A bum in the lower part of the Shasta fir forest a little above 
Wagon Camp affords an excellent illustration of the way fires some- 
times change the zone relations of particular areas. The area in ques- 
tion was well within the Canadian zone before the fire, which occurred 
only a few years ago. Since the fire. Transition zone species have crept 
up the ridge, and now Geanothua velutintis, Arctostaphylos patulu, Hor- 
JceliapseudocapitatayApocynumpumilunij Gayophytum ramosissimMtn, 2ind 
others are common. The manzanlta and buck-brush are young and 
small but are spreading, so that in a few years the ridge, which has a 
warm southerly slope, will be mainly I'ransition. But in the mean- 
time a new growth of Shasta firs has started, and in ten or twenty 
years is likely to overtop and drown out the Transition zone species, 
enabling the Canadian zone to reclaim the burn. 

Such cases of alternation of zones resulting from the clearing of 
forest land are not uncommon, particularly when deforestation is 
caused or accompanied by fire. But on steeper slopes, especially rock 
slopes, if the vegetable layer is burned off, the (lower) zone which 
creeps up to replace the (higher) one destroyed becomes permanent or 
nearly so. 

It may be laid down as a general rule that the destruction of forests, 
by admitting the sun and wind, lessens the moisture in the soil and 
increases the temperature, thus inviting animals and plants to come in 
from adjacent warmer areas. Deforestation of an area therefore tends 
to lower its zone position. 

SLOPE EXPOSURE. 

By slope exposure is meant the inclination of the earth's surface at 
a particular point with reference to the angle at which it receives the 
sun's rays. The amount of beat, were it not for the retarding effect of 
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the atmosphere, would be greatest at noon, when the sun's position 
with reference to the earth is most nearly vertical. But, as everyone 
knows, the atmosphere becomes heated slowly and does not attain its 
highest temperature until the middle or latter part of the afternoon, 
the hour varying with the locality. Hence slopes that face the sun 
most nearly at a right angle at the time of day when the atmosphere 
is hottest are naturally the hottest slopes — those that carry the zones 
highest; while conversely, slo|)es that face the opposite direction are 
naturally the coldest slopes — those that depress the life zones lowest. 
At Portland, Oregon (about 275 miles north of Shasta), the hottest 
part of the day in summer is a little after 4 o'clock in the afternoon, 
at which time the sun is nearly due west. Consequently the hottest 
uncomplicated slopes are those that face west or a little south of west. 
The accompanying diagram shows the actual mean hourly march of 
atmospheric temperature at Portland, Oregon, for June, July, and 
August : 
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Fio. 28.— Diagram Hhowing average hourly march 
of temperature. 

The influence of slope exposure on the faunas and floras of moun- 
tainous regions is profound. Measured by a scale of altitudes, it 
amounts on ordinary slopes to nearly a thousand feet, and on steep 
slopes is still more marked. Thus on mountains it is usual for plants 
and animals of particular species to occur on warm southwesterly 
slopes at elevations 800 to 1,000 feet higher than on cool northeasterly 
slopes. Similarly on north and south ridges, the faunas and floras of 
the warm west slopes often belong to lower zones than those of equal 
elevations on the cool east slopes. 

Shasta affords innumerable examples of the effects of slope exposure, 
both simple and complicated by canyons. 

An excellent illustration of the latter is to be found in Mud Creek 
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CBnyoii, near the mouth of Clear Creek (see pi. iii). The altitude of 
the bottom of the canyon at this point is 6,700 feet, which would nat- 
urally place it in the middle of the Canadian zone. The steep west 
Mde of the narrow ridge between the two creeks receives the afternoon 
sun at nearly a right angle, and is in consequence an unusually warm 
slope for the altitude. The result is that seeds of plants carried upward 
by winds and birds from the Transition zone, more than 1,000 feet 
below, have here found a favorable resting place and have grown into 
a colony of Transition zone species, among which are Abies concolor 
Imcianay Arctosiaphylos patulay Kunzia tridentata, Amelanchier alnifolia^ 
Ruhus parviflorwiy Sorbus sambuci/olia, Symphoricarpos piloaus^ Bibes 
viscosissimiinij E. anUctuniy Sambucus melanoearpa^ Apocynum pumiluniy 
Spiraea douglasi, Vdednium (arbusculaf)j Ltipinus elmeriy Eriogonum 
marifoliunij Oilia aggregata, Pteris aquilina lanuginosay and the large 
Transition zone form of Casiilleja miniata. Just across the canyon, 
and in one place less than 100 feet from the lower edge of this isolated 
Transition colony and at a lower level, are species belonging to the 
Hudsonian zone — such as Pentstemon newberryi and Pulsatilla occiden- 
talis. Thus, growing close together on opposite slopes of the same 
canyon, are species characteristic of zones both above and below the 
one to which the altitude properly belongs. This case is by no means 
peculiar and is a good illustration of the simpler effects of slope exposure 
commonly shown in mountain canyons. 

Another class of cases is found on the buttes and hills. A mile 
and a half northeast of Wagon Camp is a conspicuous red cinder cone 
about 1,000 feet in height, known as Ked Cone. In zone position it is 
well within the lower part of the Canadian belt where it is surrounded 
by the forest of Shasta firs, scattered trees of which push up on the 
basal sloi)es and on the south side reach the top. Just below the sum- 
mit are a few silver pines belonging to the same zone. The warm south- 
west slope brings up from the Transition zone below thickets of man- 
zanita, a few incense cedars, and several humbler plants. The cold 
northeast slope, although reaching an altitude of only about 6,800 feet, 
which would place it in the middle of the Canadian zone, is cold enough 
to bring down from the Hudsonian zone several characteristic plants, 
such as Polygonum newberryi^ Cymopterus terebinthinusj Cycladenia 
kumilisy Eriogonum polypodum, and Viola purpurea. 

On the south side of Shasta an interrupted ridge or series of buttes, 
known collectively as ' Gray Butte,' reaches up the mountain side from 
Red Cone, east of Wagon Camp, northward to the gap known as 'The 
Gate.' In a gulch or canyon on the east side of this bntte the black 
alpine hemlock descends more than 1,000 feet below its usual lower 
limit. The reason is obvious. The row of buttes cuts off the warm 
afternoon sun, and seepage from melting snows keeps the soil moister 
than in more exposed places, so that the gulch meets the two require- 
ments of the alpine hemlock — a moist soil and a cold atmosphere. For 
its entire length this long tongue of hemlock is flanked *by Shasta firs 
21753-No. 16 7 C ooalo 
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from the zone below, so that the usnal zone relations are changed^ 
parallel strips of Canadian and Hadsonfan ruuning up and down the 
mountain — instead of encircling it in the usual horizontal belts. Along 
Squaw Creek another tongue of nlpine hemlock descends to the head 
of the main fall, at an altitude of about 7,250 feet, and is similarly 
sandwiched between ascending tongues of Shasta firs. 

Between 'The [South] Gate' and the grove of alpine hemlocks on 
upper Squaw Creek is a prominent mass of lava 700 or 800 feet high, 
known as *Eed Butte.' It is about 2,000 feet below the altitude of 
extreme timberline and its summit is covered with trees; nevertheless 
its precipitous northeast side is so cold that its zone position is well 
above timberline, as shown by the presence there of such distinctively 
alpine plants as Oxyria digyna and Saxifraga tolmiei. In this case the 




Fio. 20. — Dwarf pines ending abruptly along cold east sido nf ridge. 

effect of a very cold mass of rock is added to that of the coldest slope, 
and the result is a lowering of alpine zone species 2,000 feet below their 
normal elevation on the hottest southwest slopes. 

The high north and south ridges afford perhaps the simplest example 
of the direct influence of slope exposure. The warm west sides of these 
ridges usually bear trees in proportion to the availability of their slopes, 
while t^he cold east sides remain naked and alpine (see fig. 14). The way 
the dwarf pines stop along the east crest of the ridges is shown in the 
accompanying figure (fig. 29). 

Finally, the glaciers of Shasta afford impressive evidence of the 
effects of slope exposure. My party did not take the altitudes of the 
glaciers, but according to the Shasta map sheet of the U. S. Geological 
Survey those on the cold east and northeast slopes descend below 
9,000 feet, and one of them, at the head of Ash Creek, below 8,500 feet, 
while the only one haviug a south exposure (at the head of Mud 
Creek) stops at 11,000 feet,' and there are no glaciers at all on the west 

1 There in another glacier on the south side, tributary to Mud Creek, which 
descends lower than the one marked on the map as 'Konwakiton glacier/ but it 
is completely hidden by a high ridge and is not exposed to the late afternoon sou. 
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side. Hence if the altitudes to which glaciers descend on the various 
slopes be accepted as indicating the course of a sinuous line of equal 
temperature, it follows that the difference in temperature dependent on 
the angle and conditions of slope exposure, as measured by the glaciers, 
is equivalent to a difference of upward of 2,000 feet in altitude. But 
this is doubtless excessive and due in part to local influences. 

EFFECTS OP STEEP SLOPES. 

Steep slopes, particularly those that face the southwest and west, 
exaggerate the effects of slope exposure. Those that face the hot after- 
noon sun at nearly a right angle receive the greatest quantity of heat, 
but this alone is not sufficient to account for the very extraordinary 
degree to which the fauna and flora are sometimes affected. When it is 
remembered that the hottest ordinary slopes carry up the zones only 
800 to 1,000 feet, one is startled to find that on some favorable steep 
elopes they are pushed up more than 2,000 feet above their normal 
limits. The explanation did not occur to me until, in discussing the 
matter with the geologist, G. K. Gilbert, he suggested the diurnal ascend- 
ing current as the missing factor.. 

It is well known that in ordinary calm weather the' air currents on 
mountain sides and in deep canyons ascend by day and descend by 
night. The ascending currents are warm, the descending* currents cold. 
The night current, being in the main iree from local influences that 
affect its temperature, must exert an essentially equal e^ect on all sides 
of a mountain ; but the temperature of the ascending day current, being 
constantly exposed to and in fact created by the influence of the sun, 
must vary enormously on different slopes. The activity and effective- 
ness of this current increases with the steepness of the slope and the 
directness of its exposure to the afternoon sun. Hence the hottest 
normal slopes — those that face the sun at nearly a right angle during 
the hottest part of the day — are rendered still more potent by increased 
steepness, the direct exposure to the sun keeping up the supply of heat 
while the steepness of the slope accelerates the rate of movement of the 
diurnal ascending current, carrying the heated air upward a very great 
distance before it has time to be cooled by the general temperature of 
the stratum it penetrates. Thus it is that species characteristic of the 
Transition zone on Shasta — species which on normal southwesterly 
slox>es attain their upper limits at an altitude of 6,500 to 5,700 feet — are 
in favorable places enabled to live at elevations of 7,900 and even 8,000 
feet, considerably more than 2,000 feet above their normal upper limits. 

The steep slopes of Diller Canyon furnish instructive illustrations of 
the effects of these ascending hot-air currents. Here, on the hot stony 
pumice slopes, such distinctive Transition zone species as Arctostaphylos 
patuUij Kunzia tridentata, Oeanoihus velutinusy and Ohrysothamnus-occi- 
dentalis flourish among the Shasta firs and white-bark pines at an alti* 
tude of nearly 8,000 teet in the belt where the Canadian and Hudsonian 
zones overlap, and more than 2,000 feet above the extreme upper limit 
of their normal distribution on uncomplicated hot south westj^ysloiies. 
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BASIN SLOPBS. 

Many of the glacial basins of tlie timberline region are broad U-shaped 
depressions with gently sloping bottoms, ending abruptly in termiuai 
moraines, below which they may or may not continne on to other 
moraines. Tbey were excavated by glaciers at a period when the ice 
cap of Shasta was mach larger and more complete than at present. 
The upper ends of most of these valleys abut against the steep upper 
slopes of the peak, and are bordered on both sides by lofty ridges, so 
that tbey are walled in on three sides and thus converted into basins. 
Such basins, when they face the southwest, appear to promote the 
reflection of heat and retard the escape of hot air, so that they some- 
times become hot pockets characterized by species belonging to the zone 
below. 

LIFE ZONB8 OF 8HASTA. 

Shasta stands on a Transition zone plane, with a dilute tongue of 
Upper Sonoran approaching its northern base by way of Klamath and 
Shasta valleys. Its forested slopes rise quickly through the Boreal 
zones to timberline, above which its ice-clad summit towers to a height 
of 5,000 feet. Tbe life zones of Shasta, therefore, beginning with the 
Upper Sonoran element of Shasta Valley, are- 
Upper Sonoran Hudsonian 
Tninsition Arctic-Alpine. 
Oanadian 

In a generalized diagrammatic north and south section of the moun- 
tain the relations of these zones may be shown somewhat as follows: 




FiQ. 30.— Diagram of Shasta showiDg relations of life zones. 

The altitudes of zone boundaries here given are intended to repre- 
sent their average or mean elevation on normal southerly slopes. The 
aridity of the mountain as a whole, with consequent scattered or 
'spotty' instead of 'continuous' distribution of most of its zone si^ecies, 
complicated by the influences of hot and cold slopes, springs, and air 
currents, elsewhere discussed, which frequently carry species 1,000 feet 
or more above or below their normal limits, makes it almost impossible 
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to fix with certainty the normal zone altitudes. Hence those here given 
must be regarded as approximate only. The average width of the belt 
of overlapping of adjoining zones appears to be about 800 feet; so that 
the normal vertical distribution of the distinctive species of each zone 
overreaches in both directions the altitudes given by about 400 feet. 

The zone positions accorded the various species are based on per- 
sonal field experience, and in the great majority of cases are believed to 
be correct; in a few instances, however, the evidence is inconclusive — 
hence the zone lists must be regarded as provisional and subjeoit to 
correction. Species recently exterminated or driven away, as the moun- 
tain sheep, elk, and grizzly bear, are included in the tables. 

UPPER SONORAN ZONE. 

The Upper Sonoran element in the region about Shasta is dilute and 
is limited to Shasta Valley at the north base of the mountain, which it 
reaches by way of the Klamath country on the north and northeast. 
It has no connection whatever with the Upper Sonoran of the Sacra- 
mento Valley on the south, which ends near the point where Pitt River 
joins the Sacramento, about 50 miles below Shasta. 

Shasta Valley is an arid plain about 26 miles in length by 10 or 12 in 
breadth, studded with small volcanic buttes and lava flows. It varies 
in altitude from a little less than 4,000 to about 2,700 feet, and is lowest 
at the north, where the Shasta River, by which it is traversed, flows 
into the Klamath River. Shasta River is in places bordered by decid- 
uous trees, mainly Populus trichocarpaj Betula occidenialis, and Alnus 
rhombifolia. The valley is sparsely covered with rabbit brush of sev- 
eral species, mainly Chrysothamnus occidentalis and (7. viacidiflorus, and 
in some places, chiefly on the east and south, by the true sagebrush 
(Artemisia tridentata). The southeastern part contains an open forest 
of junipers {Juniperna oecidentaUs)^ which meets the pine forest of the 
basal slopes of the mountain. The western part is an open plain very 
scantily dotted with rabbit brush and a few small and mainly incon- 
spicuous plants, among which were observed: Mentzelia UevicauliSj 
Xanthium strumarium, Heliotropium curassavicurnj Verbena braoteosa^ 
Datura meteloides, Sarcobatua vermioulatua and Nicotiana ap. f Along 
the western border of the valley, near the Scott Mountains, several 
characteristic shrubs occur, among which are Ceanothua cuneattis, Arcto- 
ataphyloa (viacidaf), Cercocarpua parvifoliua^ Eriodictyon glutinoaum^ and 
OarryafremontV 

The zone position of this region is further indicated by the presence 
of such birds as the chat {Icteria virena longicauda)y bush-tit {Paaltri- 
parua minimua californicua)^ California towhee {Pipilo fuacua criaaalia)^ 
California jay (Aphelocoma califomica)^ and California valley quail 
(Lophortyx cali/omicua vallicola). • Formerly antelope were common 
here, but now they are rarely seen. The most abundant mammals are 
jack rabbits (Lepua caUfornicua)j sagebrush cottontails (Lepua nut 

' Garrya fremonii is both Upper Sonorau and Trausi ti on. r^QQQ|^ 
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talli)y kangaroo rats (IHpodomys califomicus)^ i)ocket mice {Peroffmithus 
parvus f)j woodrats {Neotoma /uscipes)^ coyotes {Cants ochropus)^ and 
raccoons (Procyon psora pacifica). 

So little work was done in Shasta Valley that the species mentioned 
are of coarse only a fraction of those present. 

MAMMAl^ OF rPPKK SONORAN /.ONB (IN SHASTA VALLEY). 
Restricted to Vpper Sonoran. 



Lepu8 califomirns. 
Lepns niittalli. 
Microtas eahfomicaB. 



Antilooapra americana. 
Canis ochropas. 
Dipodomys califomious. 
Mephitis occidental is. 
My Otis evotis. 
Neotoma fascipoM. 
Peromyscns gambeli. 



Perognathns (parvosf). 
Peromyscus truei. 
Reitbrodontoniys klamathehsis. 
Cotnnum to Upper Sonoran and Transition. 

Procyon psora pacifica. 
Scapanns ealifornicus. 
Spermophilus douglasi 
Spilogale latifrons. 
Taxidea taxus. 
Vespertilio fusciis. 
f Zapus pacificQS. 



BIRI>8 OF ITPPKR SONORAN ZONE (IN SHASTA VALLEY). 
JUHricted to Upper Sonoran. 

Catberpes mexicanns ponctulatns. Lanius Indovicianus exciibitoridee. 

' Cboiidefites grammaous strigatns. Otocoris alpestris nierrilli. 

Cyanoeephaliis cyauocepbalus.' Pipilo fuscns crissalis. 

Falco mexicanus. Psaltriparus minimus ealifornicus. 

Coinnum to Upper Sonoran and Transition. 



Apbelocoma cahfomica. 
A8tragaliuus psultria. 
Butro swainsoni. 
»CaIypto anna. 

Carpodacus mexicanus obscnrus. 
Cathartes aura. 

Choudestes grammacus strigatus. 
Chordeiles virginianus. 
Cyanoepiza amcena. 
• Dendroica sestiva. 
Geothlypis trichas occidentalis. 
Icteria virens longicauda. 
Lopbortyx ealifornicus vallicola. 



' Melanerpes formicivorus bairdi. 

Phnlmnoptilns nuttalli. 
' Pipilo maculatns megalonyx. 

Scolecopbagus oyanocepbalns. 

Speotyto oanioularia hypogtea. 

Spizella socialis arizonw. 
' Stumella magna negleota. 

Tbryomanes be wick i spilums. 

Troglodytes aedon parkmani. 

Tyrannus verticalis. 

Vireo gilvns swainsoni. 

Zenaidura maci ura. 



TRANSITION ZONE. 

Excepting Shasta Valley, the Transition zone covers the whole coun- 
try about Shasta and pushes up over the basal slopes to an altitude of 
5,000 or 6,000 feet. To the northeast and east it reaches and extends 
beyond the Klamath country and Goose Lake in Oregon, and the 
Madeline Plains in extreme northeastern California, interrupted only 
by narrow tongues of Upper Sonoran in the upper Pitt River Valley, 
and by small islands of Canadian on the highest mountain summits. 

*Tbe pinon jay visits tbe juniper forests in Shasta Valley in fall to feed on the 
jumper berried, but whether or not it breeds there is not known. 
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To the soath the Transition zone tills the McOlood and Pitt River val- 
leys, embraces the canyon of the Sacramento, aud stretches onward 
along the flanks of the Sierra all the way to southern California. To 
the west it overspreads the wild mountain region between Shasta and 
the Pacific Ocean, changing gradually from Arid Transition to Humid 
Transition, and surrounding the Upper Sonoran bottoms of Scott and 
Hoopa valleys, and the Boreal summits of Salmon, Trinity, and Siski- 
you mountains. It covers the lower slopes and eastern part of the 
Siskiyous, and passes around the southern ends of the Salmon and 
Trinity mountains continuously to the sea. 

On the flanks of Shasta the Transition zone forms a broad continuous 
belt covering the basal slopes on the northwest, west, and south, but 
interrupted on the cold east and northeast sides by the Boreal, which 
here pushes down to the actual base of the mountain, crowding the 
Transition out to the east around a group of low volcanic hills. 

On the southwest and west it pushes up on ordinary slopes to 
5,500 or 6,000 feet, rising on steep pumice canyon slopes a couple of 
thousand feet higher, and everywhere embracing tongues of Canadian 
which descend along the cold streams and on the cold easterly slopes 
of ridges. 

On Shasta the study of the Transition zone is complicated by strong 
local difierences of soil-moisture aud hunn'dity — differences that exert 
a profound effect on the distribution of plants, and to a less degree on 
that of animals also. It has been shown elsewhere (Life Zones and Crop 
Zones of the United States, p. 28, September, 1898) that in some places 
the Arid Transition of the Rocky Mountains and Great Basin passes 
gradually into the Humid Transition of the Pacific coast. On Shasta 
similar changes occur in such small compass that they may be studied to 
excellent advantage. Thus, near the south end of Shasta Valley the 
dominant types of vegetation are Pinus ponderosa^ Querents californica^ 
Artemisia tridentata, Kunzia tridentata^ Arctostaphylos patuJa, Ghryso- 
thamntut occidentalism Rhtis trilobata, Oarrya fremonii^ and Prunus sub- 
cordata^ all characteristic Arid Transition species. On moister soils 
near by, particularly in shady canyons, the dominant types are Pseu- 
dotsuga mucronata, Abies concolor lowiana^ Acer glabrum^ Comus nuttallij 
Rubns parviflorus {=nutkanus Auct.) Spirwa dougUm and other Humid 
Transition species. 

In this connection it is important to bear in mind that the extreme 
bottom of the west slope of Shasta, between the Sacramento Eiver and 
Shasta Valley (elevation about 3,400 feet), is decidedly cooler and more 
boreal than the middle part of the slope 1,000 or 2,000 feet higher. 
The reason is twofold: The bottom part of the west slope, from the 
head of the Sacramento Canyon northward, lies close to the east base of 
Mount Eddy and the Scott Mountains, by which it is shielded from the 
late afternoon sun, and consequently receives less heat than higher 
parts of the same slope. Furthermore, it is well watered, and the rapid 
evaporation caused by the dry atmosphere tends to lower the tem- 
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perature still more. Higher parts of the same slope are not only very 
much drier, but are exposed to the direct rays of the afternoon san, 
which, owing to the increasing steepness, strike the ground more nearly 
at a right angle than at lower elevations, the result being a material 
increase in the amount of heat received. It is obvious, therefore, that 
on the southwest and west slopes the middle part of the Transition 
zone is the hottest and driest, the part in which low Transition or even 
Upper Sonoran species are most apt to be found, while the upper and 
lower parts are coolest and dampest, the parts most likely to be invaded 
by Canadian zone species. Hence it is not surprising that Douglas and 
white firs, willows, alders, elder, snowberry, red spirsea, osier, and thim- 
bleberry flourish at the top and bottom of the Transition slope, but are 
absent from the middle part. At the extreme foot of the slope, along 
the cool streams near Sisson Tavern, two normally boreal plants occur 
which were not found at all in the boreal belts on the mountain. These 
are Linruea borealis and Fachyatima myrsinites. With them is associ- 
ated the mountain chinquapin {Castanopsis semper vir ens). There is 
something peculiar about the distribution of Pachystima. It is abund- 
ant in the neighborhood of Sisson Tavern and occurs here and there, 
apparently on dry soil, up to an altitude of 4,700 feet, but not above. 
Since all three of these species are boreal, it is possible that the forms 
here referred to are Transition zone subspecies. 



MAMMALS OF TRANSITION ZONE. 

(1) Spec%€9 -knoic^i to occur in iht Transition zone of Shasta, 



Antilocapra americana. 

Bassariscus aatutus raptor. 

Callospennophilas cbrysodeirus. 

Oanis ochropua. 

Castor canadensis.' 

Cervus occidental is. 

Dipodomys califurnicus. 

Erethizon epixanthos. 

Entamias amcenas. 

Eutaniias senex. 

Fells oregonensis. 

Lutra hudsonica. 

Lutreola vison. 

Lynx fasciatus pallescens. 

Mephitis occideutalis. 

Micro tus montanas. 

Microtus mordax.' 

Myotis evotis. 

My Otis Incifugus longiorus. 

Neotoma cinerea. 

Neotonia fuscipes. 

Neurotrichas gibbsi major. 



Odocoileus columbianas. 
Perognathus luollipilosus. 
Peromyscus boyli. 
Peromysous gambeli. 
Procyon psora pacifica. 
Scapanus oalifomicns. 
Soinropteras (klamathensisf). 
Soiurus albolimbatus. 
Sciums fossor. 
Sorex montereyensis. 
Sorex vagrans amcenns. 
Spermophilus douglasi. 
Spilogale latifrons. 
Taiddea taxus. 

Thomomys monticobi pinetomm. 
Urocyon californiciis towuseuUi. 
Ursus amerieanus. 
Ursus horrlbilis. 
Vespertilio fusciis. 
Vulpes macrourus.'^ 
Zapus pacificas. 



' Restricted to cold streams which though traversing the Transition zone afford 
Boreal temjieratnres. 
'^ Probably does not breed below Canadian. 
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MAMMALS OF TRANSITION ZONE— continued. 



{2^ Restricted to lYansiiion zone. 



Bassariscns astntns raptor. 
Lynx fasciatns pallescens. 
fMephitis oociden talis. 



fMicrotas montanns. 

Sciams foBsor. 

Urocyon califomicus townsendi. 



(3) Common to Transition and Upper Sonoran zones, 
[See p. 54.] 
(4) Common to Transition and Canadian zones. 



Callospennophihis chrysodeirus. 
Cervus occidentalis. 
Erethizon epixanthiis. 
Entamias amcpnus. 
Entamias aenex. 
Felis oregonensis. 
Lutra liadsonica. 
Lutreola vison energnmenos. 
Micro tns mordax. 
Myotis Incifngas longicrus. 
Neotoma cinerea. 
Neurotrichus gibbsi major. 
Odoooilena columbiauns. 



Perognathus moUipilosns. 
Peromyscus boyli. 
Peromysous gambeli. 
Scapanus oalifomicns. 
Sciuropterus alpinus klamathensisf 
SciuruH alboUmbatus. 
Sorex montereyensis. 
Sorex vag^ans amcenus. 
Taxidea taxns. 
llrsos americanns. 
Ursue borribilis. 
Vulpes macrourus.' 



BIRDS OF TRANSITION ZONK. 

(1) Species knQwn to occur in Transition zone of Shasta. 



Aphelocoma californiea. 
Afxuila clirysaetoB. 
Astragalinns psaltria. 
Astragalinus tristis salioamans. 
Bubo virginianus. 
Buteo borealiB oalurns. 
Buteo swainsoni. 
Calypte anna. 

Carpodacus niexicanns obscnrns. 
Oathartes aura. 
CeoplilGBas pileatUB abieticola. 
Certhia faniiliaris occidentalis. 
"Chajtura vauxi. 
ChondesteB grammacns strigatus. 
Cbordeiles virginianus. 
Oircas hudsonius. 
Colaptes cafer. 
Contopns borealis. 
ContopuH ricbardsoni. 
Cyanocitta stelleri. 
Cyanospiza amcBua. 
Dendragapns obBcnrus fnliginosus. 
Dendroica asBtiva. 
Dendroica auduboni. 
Dryobates pubescens gairdneri. 
Dry ©bates villosus byloscopus. 



Empidonax difficiUs. 
Empidonax bamniondi. 
Empidonax wrigbti. 
Falco BparveriuB. 
Geotblypis tolmiei. 
Geotblypis tricbas occidentalis. 
Glaucidium guoma californicum. 
Helminthopbila celata lutescens. 
Helmintbophila rubricapilla gutturalis. 
Hirundo erytbrogastra. 
Hylocicbla aonalascbksB auduboni. 
Icteria virens longicauda. 
Lopbortyx californicus vallicola. 
Melanerpes formicivorus bairdi. 
Melanerpes torquatus. 
MeloBpiza lincolni. 
Melospiza melodia montana. 
Morula migratoria propinqua. 
Oreortyx piotus plumiferus. 
OreoBpiza cblornra. 
Passerella iliaca megarhyncha. 
Petrocbelidon lunifrons. 
PbalsBnoptilus nnttalli. 
Pipilo maouIatuB roegalonyx. 
Piranga Indoviciana. 
ScoleoopbagUB cyanocepbalus. 



' Supposed to breed in Canadian and wander over Transition. 
21753-No. 16 8 Tonalp 
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BIRDS OF TRANSITION ZONE— COD tinned. 

(1) Species known to occur in Transition zone of iS^oato— Continned. 



Selasphoms rnfns. 

Sialia mexioana oocidentalis. 

Sitta carolinensis aculeata. 

Sitta pygmcea. 

Speotyto cuuicularia hypogsea. 

Spliyrapicns mber. 

Spizella socialis arizonae. 

Stellnla calliope. 

Stnmella magna neglecta. 

Tachvcineta bicolor. 



Taohycineta thalassina. 

Thryomanes bewicki spilurns. 

Troglodytes acidon parkmani. 

Tyrannus verticaiis. 

Vireo gilvus Bwainsoni. 

Yireo' solitarius cassini. 
. fWilsonia pnsilla pileolata. 

Xenopicus albolarvatns. 
* Zamelodia nielanocephala. 
•Zenaidura macroura. 



(2) Restricted to Transition zone. 



fChsBtura vanxi. 
Contopns richardsoni. 
Dryobates pubescens gairdneri. 
Glaucidium gnoma call forni cum. 
Melanerpes torquatus. 
Oreospiza chlorura. 



Passerella illaca megarhyncha. 
Sialia mexicana occideii talis. ^ 
Sitta pygmzea. 
Sphyrapioos ruber. 
Yireo solitarius cassini. 
Zamelodia melanocephala. * 



(3) Common to Transition and Upper Sonoran zones, 

[See p. 54.] 

(4) Comnum to Transition and Cantulian zones. 



Aqnila cbrysaetos.* 
Bubo virginianos. * 
Buteo borealis calurus. • 
Ceophloeus pileatus abieticola. • 
Certhia familiaris ocoidentalis. • 
Chordeiles virginianus. • 
Colaptes cafer. , 
Contopus borealis. • 
Cyanocittu stelleri. , 
Dendragapus obscnms fnliginosus. 
Dendroica auduboni. ' 
Dryobates villosus byloscopus. • 
-Empidonax difficilis. 
Empidonax hammondi. 
Empidonax wrighti. 



Falco sparverius. 

Geotblypis tolmiei. 

Helminthophila celata lutescens. 

Helmintbophila rubricapilla gutturalis. 

Hylooichla aonalascbkte auduboni. 

Melospiza lincolni. 

Merula migratoria propinqua. 

Oreortyx pictus plumiferus. 

Piranga ludoviciana. 

Selasphoms rufus. 

Sitta carolinensis aculeate. 

Stellnla calliope. 

Wilsonia pnsiUa pileolata. 

Xenopicus albolarvatus. 



PLANTS OF TRANSITION ZONE. 



(1) Species known to occur in the Transition zone of Shasta, 



Abies concolor lowiana. 
Acer circinatnm. 
Acer glabmm. 
Acer maorophyllum. 
Achillea lanulosa. 
AlnuB tenuifolia. 
Amelanchier alnifolia. 
Anaphalis margaritacea. 



Antennaria geyeri. 
Apocynum pnmilnm. 
Aquilegia truncata. 
Arctostaphylos patula. 
Artemisia ludoviciana. 
Artemisia tridentata. 
Asarum hartwegi. 
Betala occidentalia. 



' Probably common to Transition and Upper Sonorau. 
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PLANTS OF TRANSITION ZONK — continued. 

(1) Species known to ooour in Transition zone of Shasta— Continued. 



Camm gairdneri. 

Castanopsis sempervirens. 

Ceanothus oordulatns. 

Ceanothus intef^errimnB. 

Ceanotlina (Cerastes) prostratns. 

Ceanothns velatinns. 

Cerasus dcmissa. 

Cerasus emargir.ata. 

Cerasus glandulosa. 

Cercocarpus ledifolius. 

Cercocarpus parvifolios. 

Chamiesaracha nana. 

Chimaphila menziesi. 

Chimaphila nmbellata. 

Cbrysamphora californica. 

Chrysothamnns bloomeri angnstatns. 

Chrysothamnus occidentalis. 

Comus nuttalli. 

Cornus pnbeficens. 

Corylus rostrata californica. 

Crataegns rivularis. 

Cryptantbe geminata. 

Epilobium brevistylum. 

Epilobium oregonense. 

Epilobium spicatum. 

Eriogonum marifolium. 

Eriogonum nudum. 

Eupatorium occidentale. 

Fragaria bracteata. 

Fragaria chiloensis. 

Fraxinus oregana. 

Fritillaria atropurpurea. 

Gayophytum ramosissimum. 

Gilia aggregata. 

Gilia (Collomia) grandiflora. 

Hastingsia alba. 

Heleniastrum rivulare. 

Heracleum lanatum. 

Hieracium albiflorum (large form). 

Hieracium cynogiossoides nudicaule. 

Hieracium greenei. 

Horkelia pseudocapitata. 

Juniperns occidentalis. 

Kunzia tridentata. 

Lappula nervosa. 

Libocedrus deonrrens. 

Lilium wasbingtonianum. 

Linu»a borealis. 

Linnm lewisi. 



Lotus americanuB. 

LupinuB elmeri. 

Lnpinus minimus. 

Machterantbera sbastensis (large form) 

Mimulus moniliformis. 

Mimulus tilingi. 

Osmorrhiza nuda. 

Pacbystimci myrsinites. 

Pteonia browni. 

Pentstemon confertus (form not typical). 

Pbaeelia magellanica. 

PinuH attenuata. 

Pinus lambertiana. 

Pinus ponderosa. 

Poly gal a comuta. 

PopuluB tricbocarpa. 

Potentilla glandulosa (large form). 

Prnnns subcordata. 

Pseudotsuga mucronata. 

Ptiloria lactucina. 

Pyrola picta. 

Pyrola secunda. 

Quercas californica. 

Rbamnus californica (or rubra). 

Kb as trilobata. 

Ribes amictum. 

RibcH cereum. 

Ribes klamatbense. 

Ribes viscosissimum. 

Rosa californica. 

Rosa gymnocarpa. 

Rubus parviflorus. 

Rubus vitifolius. 

Salix lasiandra. 

Salix nuttalli. 

Salix sitcbensis. 

Sambucus melanocarpa. 

Sisyrinchium bellnm. 

Smilax californica. 

Solidago elongata. 

Borbus sambucifolia. 

Spiraea douglasi. 

Staobys ingrata. 

Sympboricarpos pilosus. 

Sympboricarpos racemosus. 

Tritelia ixioides. 

Vaccinium arbuscula. 

Vagnera stellata. 
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PLANTS OF TRANSITION ZONE — OODtina^cL 

(2) Species reshided to Transition zone. 



Abies concolor lowiana. 

Acer circinatnm. 

Acerglabrum.*' 

Acer inacrophyllum. 

Achillea lannlosa. 

Alnus tenuifolia. 

Amelanchior nlnifolia.* 

Anaphalis margaritacea. 

Antennaria geyeri. 

Apocynum pamilum. 

Aquilegia troncata. 

Arctostaphylos patula. 

Artemisia ladoviciana (form). 

Asaram hartwegi. 

Ceanothus cordulatos. 

Ceanothua integerrimas. 

Ceanothus (Cerastes) prostratas. 

Ceanothns velatinus. 

Cerasus demissa. 

Cerasus emarginata. 

Ceraaus glandulosa. 

Cercocarpos ledifolins. 

Cbrysamphora californica. 

Cbrysothamnus bloomeri angnstatus. 

Comus nuttalli. 

Cornus pnbescens.* 

Corylas rostrata californica. 

Cratffigna rivularis.* 

Cryptanthe geminata. 

Fragaria bracteata. 

Fragaria chiloensis. 

Fritillaria atropurpnrea. 

Gay ophy turn ramosissimum. 

Gilia (Collomia) granditiora. 

Haatingsia alba. 



Hleracium albiflornm (large form). 

Hieraciam cynoglossoides nadicanle. 

Hieracium greenei. 

Horkelia psendocapitata. 

Lappnla nervosa. 

Libocedrns decurrens. 

Lilium washingtonianum. 

Linnsea borealis.^ ^ 

Linum lewisi. 

Lotus americanus. 

Lupinus minimus. 

Osmorrhiza nuda. 

Paohystima myrsinites.* 

Pteonia browni. 

Pinus attenuata. 

Piuus lambertiana. 

Pinus ponderosa. 

Polygala comuta. 

Pseudotsuga mucronata. 

Quercus oaiifomica. 

Rhamuus californica (or rubra). 

Ribes klamathense. 

Ribes viscosissimum. 

Rosa californica. 

Rosa gymnocarpa. 

Rubns parviflorus.* 

Rubus vitifolius. 

Salix lasiandra. 

Sambucns melanocarpa. 

Sisyrinotiium bellum. 

Smilax cattfomica. 

Solidago elongfiia. 

SymphoricarpoB pllosus. 

Sympboricarpos racemTssos. 



In other mountains the species marked with an asterisk (*) are believed to Y^eonr 
in the Canadian zone as well as the Transition. 

(3) Species common to Transition and Upper Sonoran zones. 



AlnuB rhombifolia. 
Artemisia tridentata. 
Betula occiden talis. 
Cercocarpus paryifolins. 
Cbrysothamnus occidentalis. 
Eriogonnm nudum. 



Fraxinus oregana. 
Juniperns occidentalis. 
Kuuzia tridentata. 
? Populus trichocarpa. 
Prunus snbcordata. 
Rhus trilobata. 



^Linnwa horealis is ordinarily a Boreal plant, but it was not found in the Boreal 
belt of Shasta, though common in places at Sisson. The Sisson form has been 
separated as var. long\/lora, and may be worthy of recognition as a Transition zone 
subspecies. 
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piHkKTa oc^ TRANSITION ZONE— continued. 

(4) Species common to Trarmtion and Canadian zones, 
(Or growiniir on boundary between.) 



Carum goirdneri. 

Castanopsis semperyirenB. 

Castilleja miniata. 

Chamsesaracha nana. 

Cbimaphila menziesi. 

Chimaphila mnbellata. 

£p]lobium brevistylnm. 

Cpilobium oregonense. 

Bpilobiam Bpicatnm. 

£riogonnm marifolium. 

Enpatorinm occidentale. 

Gilia aggregata. 

Helen iastmm rivulare. 

Heracleum lanatnm. 

Lnpinuselmeri. 

Machteranthera shastensis (large form). 

Mimnlas moniliformis. 



Mimnlns tiling!. 

Pentstemon confertns (form not typical). 

Phaoelia magellanica. 

PotentiUa glandnlosa (large form). 

Ptiloria lactucina. 

Pyrola picta. 

Pyrola secunda. 

Kibes amictum. 

Kibes cerenm. 

Salix nnttalli. 

Sallx sitcbensis. 

Borbos sambucifolia. 

SpirsBa donglasi. 

Stachys ingrata. 

Tritelia ixioides. 

Yaociniom arbnpcnla. 

Yagnera stellata. 



CANADIAN ZONE. 

The Canadian zone on Shasta forms a broad forest belt, usually sev- 
eral miles in width and about 2,000 feet in vertical depth, which com- 
pletely encircles the mountain. On southwesterly slopes it begins at 
an altitude of about 6,000 to 6,600 feet and pushes up to 7,500 to 7,800 
feet. 

Excepting an area of lodge-pole pines (Pinus murrayana) on the 
northeast base of the mountain, the Canadian zone is everywhere 
marked by a continuous forest of stately trees, consisting of Shasta firs 
(Abie% shasten8%8)y mixed in places with silver pines {Pintis monticola). 
It is a dark, somber forest, growing on a blackish soil, with very little 
noticeable vegetation except scattered patches of dwarf manzanita in 
the dry woods, and lines of more succulent plants at widely distant 
intervals along the borders of streams. 

MAMMAIJ9 OF CANADIAN ZONR. 

(1) Species known to occur in Canadian zone on Sheuta, 



Aplodontia major. 

CaUospermopbilus chrysodeirus. 

Canls lestes. 

Cemis occidentalis. 

Erethizon epixanthns. 

^ntamias amoenns. 

Entomias senex. 

Eyotomys mazama. 

Felis otegonensis. 

Lepns klamathensis. 

Lntra hudsonica. 



Lutreola vison energumenos. 
Microtns mordax. 
Mustela oanrina. 
Mustela pennanti. 
Myotis InoifugUB longicrus. 
Myotis ynmanensis saturatns. 
Neotoma chierea. 
Nenrotrlclins gibbsi m%Jor. 
Odocoilens columbianns. 
Perognathns mollipilosus. 
Peromysens boyli. 
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MAMMALS OP CANADIAN ZONE — COntmaed. 

(1) Species known to occur in Canadian zone on Shasta — Continaeil. 



PeromyscuB gambeli. 
Pntorius arizonensis. 
Scapanus califomicus. 
Sciaropterus alp Id as Iclamathensisf. 
Sciurus albolimbntus. 
Sorex montereyensis. 
Sorex (Neosorex) nayigator. 
Sorex shasteDsis. 



Sorex yagrans amamus. 
Taxidea taxuB. 
Thomomys mouticola. 
Ursus americanus. 
Ursns horribilis. 
VulpeB macrouniB. 
Zapns trinotatus alien i. 



(2) Species restricted to Canadian zone. 



Aplodontia mi^or. 

f Sorex (Neosorex) navigator. 



Sorex sbaBtonsis. 
ZapuB trinotatiis alleni. 



(3) Species common to Canadian and Transition zones, 

[Seep. 57.1 

(4) Species common to Canadian and Hudsonian zones. 



C^JloepermophiluB cbrysodeirus. 
Canis leBteB. 
Erethizon epixantbus. 
Entamias ama>nuB. 
Eatamias sen 3x. 
Evotomys mazama. 
Lepns klamatbensis. 
MicTotas mordax. 
Mnstela caurina. 
Mnstela pennanti. 



Myotis yamanenBis satiiratns. 
Neotoma cinerea. 
Odocoileus columbianus. 
Perog^atbus mollipilosns. 
PeromyBcns gamboli. 
Pntorins arizonensis. 
Sorex vagrans amcpnus. 
Tbomomys inonticola. 
Ynlpes macrooruB. 



BIRDS OF CANADIAN ZONE. 

(1) Species knoxcn to occur in Canadian zone on Shasta. 



Accipiter atricapillus striatulus. 

Accipiter velox. 

Aquila obrysaetos. 

Bubo yirginianuB. 

Boteo borealis calurns. 

Carpodacus cassini. 

Ceopbloens pileatus abieticola. 

Certbia familiaris occidental is. 

Cbordeiles virginianus. 

CincluB uiexicanns. 

Coccotbraostes yespertinus montanus. 

Colaptes cafer. 

ContopuB borealis. 

Cyanooltta stelleri. 

DendragapuB obseurus fnliginosos. 

Dendroica andnboni. 

Dendroica occidental is. 

Dryobatee villoBus hyloscopus. 

Empidonax difficilis. 

Empldonax bammondi. 

Empidonax li^rigbti. 

Faloo BparveriuB. 

Geotblypis tolmiei. 



Helmintbopbila celata latesoens. 

Helmintbophiia-rubnoapilla gutturalis. 

Hylocicbla aonalascbkie auduboni. 

Jnnco hyemalis thorberi. 

Loxia curvlrostra bendirei. 

Melospiza lincolni. 

Morula migratoria propinqna. 

Myadestes townsend:* 

Oreortyx pictns plnmiferus. 

Paras gambeli. 

PerisoreoB obscnras. 

Picoides arcticas. 

Piranga ladoviciana. 

Regalas calendula. 

Regulus satrapa oliyaceus. 

SelaspboriiB rofus. 

Sitta canadensis. 

Sitta carolinensis aouleata. 

Spbyrapicas thyroideas. 

Spinas pinus. 

Stellula calliope. 

Wilsonia pnsilla pileolata. 

XenopicuB albolarvatus. 
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BIRDS OP c.\NAi>iAN zotTR — Continued. 
(2) Species restricted to Canadian zone, 

Loxia curvirostra bendirei. Picoides arctious. 

Melospiza lincolni. 

(3) Species common to Canadian and Iransition zones. 

[See p. 58.] 

(4) Species common to Canadian and Hudsonian zones. 



Accipiter atricapillns striatnlus. 

Accipiter velox. 

Aquila chrysaetos. 

Carpodacus caasini. 

Cinclns mexicanns. 

Coccothraustes veepertinus montanus. 

DendragapuB obscurus fnliginosas. 

Dendroica andaboni. 

Dendroica occidental is. 

Falco spar ver ins. 

Junco byemalis thurberi. 



f Loxia cnrvirostra bendirei. 
Myadestes townsendi. 
Parns gambeli. 
Perisoreos obscurus. 
Regains calendula. 
Regulus satrapa oliyaceus. 
Selasphorus rufus. 
Sitta canadensis. 
Sphyrapicus tbyroideus. 
Spinus pinus. 
Stellula calliope. 



PLANTS OF CANADIAN ZONE. 



(1) Species known to occur in Canadian zone on Shasta, 



Abies shastensis. 

Aconitnm colnmbiannin. 

Allium Talidum, 

Alnus sinuata. 

ArctoBtaphylos nevadensis. 

Arnica longifolia. 

Campanula wilkinsiaua. 

Canim gairdneri. 

Castanopsis sempervirens. 

Castilleja mlniata. 

Chamsesaraoba nana. 

Cbimaphila menziesi. 

Chimaphila nmbellata. 

Chrysothamnus bloomeri. 

Corallorbiza bigelovi. 

f Crepis intermedia. 

Cymopteris terebintbinan r large form). 

Delpbininm sonnei. 

Drosera rotundifolia. 

Epilobium brevistylum. 

Epilobium oregonense. 

Epilobium spicatum. 

Erigeron inomatus. 

Eriogonum marifolinm. 

Eupatorinm occidentale. 

Gentiana simplex. 

Gilia aggregata. 

Habenaria leucostacbys. 

Habenaria unalascbensis. 

Heleniastrum rivulare. 



Heracleum lanatnm. 

Holodiscns discolor (large form). 

Hypericum anagalloides. 

Lignsticum grayi. 

Lilium parvum. 

Lupinus elmeri. 

Madia bolanderi. 

Macbeeranthera sbastensis (large form). 

Mimulus moniliformis. 

Mimulus primuloides. 

Mimulus tilingi. 

Monardella odoratissinia. 

Peutstemon confertus (Ibrm not typical). 

Peatatemon deustus. 

Peutstemon gracilentus. 

Phacelia magellanica. 

Pblox douglasi diffusa. 

Pinus mouticola. 

Pinus murrayana. 

Potentilla glandulosa (large form). 

Ptiloria lactucina. 

Pyrola pallida. 

Pyrola picta. 

Pyrola secnnda. 

Eibes amictum. 

Ribes cereum. 

Salix nuttalli. 

Salix sitchensis. 

Senecio trigonopbyllus. 

Sorb us sambnoifolia. 
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PLANTS OP CANADIAN ZONE — OODtinued. 

(1) Species known to occur in Canadian gone on Shasta — Continued. 

Spiraea douglasi. Tritelia ixioides. 

Spraguea umbellata. Vaccinium occidentale. 

Stachys ingrata. Vagnera Stella ta. 

Stellaria crispa. Veratram califomicnm. 

Tofieldia occideutalis. Viola blanda. 

(2) Species restricted to Canadian zone, 

Abiee shastensis. Lilinm parvum. 

Aconitum colnmbianum. Madia bolanderi. 

Allium validnm. Pentotemon deustns. 

Alnus BinuatA. Pentstemon gracilentus. 

Arnica longifolia. Pinus monticola. 

fCorallorhiza bigeloyi. Pinus murrayana. 

Delphinium sonnei. Pyrola paUida. 

Drosera rotund i folia. Senecio trigonophyllns. 

Erigeron inomatus. Toftellia occidentalis. 

G^ntiana simplex. Vaccinium occidentale. 

Habenaria leucoetaobys. Viola blanda. 
Habenaria unalaschensis. 

(3) Species common to Canadian and Transition zones, 
[See p. 61.] 

(4) Species common to Canadian and Hudsonian zones, 

ArotostaphyloB nevadensis. Ligusticum grayi. 

Campanula wilkinsiaua. ' Mimuliwprimuloides. 

Castanopsis sempervirens. Monardella odoratissima. ^ 

Castilleja miniata. Phlox douglasi diffusa. 

Chrysothamnus bloomeri. Ribos cereum. 

Holodiscus discolor. Spraguea umbellata. 

Hyjiericum anagalloides. Stellaria orispa. 

HUDSONIAN ZONE. 

The Hudsonian zone is the highest of the timber belts. Its sinuous 
upper border rises on the high ridges to inclose the narrow tongues of 
dwarf prostrate trees that push up on the warmest southwesterly expo- 
sures to an extreme altitude of 9,800 feet, but between the ridges it 
dips down a thousand feet or more, and is difficult to fix with precision. 
The lower border slightly overlaps the upper limit of Shasta firs. Two 
species of trees, and only two, grow in this zone — the black alpine hem- 
lock {Tsuga mertenaiana) and the white-bark pine {Pinm albicaulis). 
The hemlock is restricted to local spots, while the white-bark pine forms 
a practically continuous belt, as already explained (see p. 42). On 
warm southwesterly slopes the Hudsonian reaches from 7,500 or 7,800 
up to 9,500, or in extreme cases to 9,800 feet. 
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Mi^MMALS OK HUD80NIAN ZONK. 

(1) SpecieB knoion to occur in Hudsonian zone of Shasta, 



Callosiiermophilus ohrysodeirus. 

Canis lestes. 

Erethizon epixanthus. 

Eatamias amcenns. 

Eutamias senex. 

Evotomys raazama. 

LepuB Iclamathensis. 

Microtns mordax. 

Mostela caurina. 

Mustela pennaDti. 

Myotis yumanensiB saturatnH. 

Neotoma cinerea. 



Ochotona schisticeps. 
Odocoilens columbianus. 
Ovis canadensis. 
Perognathus mollipilosns. 
Peromyscns gambeli. 
Pheuacomys oropbilas. 
Putorius arizonensis. 
? Sorex yagrans amflemns.' 
? Sorex (Neosorex) navigator.' 
Thomomys monticola. 
Vulpes macronms. 
? Zapns trinotatus alleni.^ 



(2) Species restricted to Hudsonian zone. 

Ochotona schisticeps. 

(3) Species common to Hndsonian and Canadian zones, 

[See p. 62.] 

(4) Species common to Hudsonian and Alpine zones. 



Canis lestes.'* 
Microtus mordax. 
Ovis canadensis. 
PeromyscuB gambeli. 



Pbenacomys orophilns. 
Thomomys monticola. 
Vulpes macronrus. * 



BIRDS OF HUDSONIAN ZONK. 



(1) Species knoim to occur in Hudsonian zone an Shasta, 

(Specien queried are not positively known to brved in the Hudsonian, though frequently seen in this 

belt in July and August.) 



Accipiter atrioapillus striatnlus. 

Accipiter velox. 

Aqnila chrysietos. 

Carpodacus cassini. 

fCerthia famiiiaris occiden talis. 

Cinclns mexicanus. 

fCoccothraustes vespertinus niontanus. 

Dendragapns obscarns fnliginosns. 

f Dendroioa aiiduboni. 

Dendroica occidentalis. 

Falco sparverius. 

Junco hyemalis thurberi. 

7Loxia curvirostra bendirei. 

Myadestes townsendi. 



Nucifraga Columbiana. 
•Parus gambeli. 
.Perisoreus obsouras. 
Regulns calendula. 
Kegnlus satrapa olivaceus. 
Salpinctes obsoletus. 
Selasphorus rufns. 
Sialia arctica. 
Sitta canadensis. 
?Sitta carolinensis aculeata. 
Sphyrapicns thyroideus. 
Spinus pinus. 
Stellula calliope. 
Zonotrichia leiicophrys. 



Nucifraga Columbiana. 



(2) Species restricted to Hudsonian zone, 

Zonotrichia leucophrys. 



I These three species occur along the lower edge of the Hudsonian zone, but were 
not obtained in its upper part, and it is not certain whether or not they should be 
included. 

'^Does not breed above Hudsonian. 

21753— -No. 16 9 
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BIRDS OK HUD80NIAN ZONE — Continued. 

(3) Species common to Hudsonian and Canadian zones, 

[See p. 63.] 

(4) Species oonimon to Hudsonian and Alpine zones. 

Salpinctes obsoletus.^ Sialia arotioa. 

Stellnla calliope. 

PLANTS OF HUDSONIAN ZONK. 

(1) Species kfiown to occur in Hudsonian gone on Shasta, 



Agotteris monticola. 

Allium sp. ? 

Antennaria media. 

Arabia platysperma. 

Arctostaphylos nevadensis. 

Arnica merriami. 

Arnica viscosa. 

Campanola wilkinsiana. 

Carex breweri. 

OastanopBis aemperyirens. 

Castilleja afflnis. 

Castilleja miniata (small form). 

Cheiranthns perennis. 

Cbrysothamnus bloomeri. 

Crepis intermedia. 

Cycladenia hamilis. 

Cymoptorus terebinth inus. 

Epilobiam clavatnm. 

Epilobium obcordatum. 

Epilobiam pringleanum. 

Erigeron armcriiefolium. 

Eriogonam polypodum. 

Eriogonmn pyrolaBfolium. 

Hieracinm albiflomm (alpine form). 

Hieracium gracile. 

Hieracinm horridum. 

Holodiscus discolor. 

Hypericum anagalloides. 

Jnncas parryi. 

J an i perns nana. 

Kalmia glaaca microphylla. 

Ligusticom grayi. 

LnpinuB albifrons. 

Lnpinus 'omatos.' 



Lutkea pectinata. 
Macbaeranthera sbastensis. 
Mininlas implexus. 
Mimulas prinmloides. 
Mitella peutandra. 
Monardella odoratissima. 
Oreastram alpiginum. 
Oreobroma triphylla. 
Orthocarpas pilosus. 
Pamassia californica. 
Pentstemon glaber ntahensis. 
Pentstemon menziesi. 
Pentstemon newberryi. 
Phlox douglasi diffusa. 
Phyllodoce empetriformis. 
Pin us albicanlis. 
Polygonam newberryi. 
Polygonum shastense. 
Potentilla flabelli folia. 
Potentilla fiseudorupestris. 
Pulsatilla occidentalis. 
Ribes cereum. 
Saxifrage bryophora. 
Scutellaria nana. 
Sibbaldia procumbens. 
Silene grayi. 
Sitauion cinereum. 
Spraguea umbellata. 
Stcllaria criapa. 
Streptanthus orbiculatus. 
Tsuga mertensiana. 
Yaccinium otespitosum. 
Veronica cusicki. 
Viola purpurea. 



(2) Species reetricted to Hudsonian zone. 



Allium sp. ? 

Arnica merriami. 
Arnica yiscoea. 
fCaatilleja afflnis. 



Castilleja miniata (small form). 
Cycladenia humilis. 
Epilobium clavatnm. 
Epilobium obcordatum. 



» On Shasta the rock wren is restricted closely to the Alpine and Hudsonian zones, 
but in other places it occurs much lower down, and was recently found in Shasta 
Valley by W. K. Fisher. 
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PLANTS OF HUD80N1AN ZONK — continued. 
(2) Species reatrioled to Hudaonian zone — Continued. 



Epilobium pringleanuiii. 

HolodiscuB discolor (typical form). 

JuniperuB nana. 

Knlmia glauca microphylla. 

Miniulns implexus. 

Mitella pentandm 

Oroobronia triphylla. 

(>pthocarpu8 pilosns. 

Parnassia californica. 



Pentstemon glaber utahensis. 
Pentstemon newberryi. 
Phyllodoce empetriformis. 
PinuH albicaulis. 
Potentilla flabellifolia. 
Potentilla pscndornpestrisf 
Scutt-llaria nana. 
Tsuga mertensiana. 
Vaocininm c^Bspitosum. 



(3) Species o&mmon to Hudsonian and Cantuiian zones, 
[Seep. 64.] 

(4) Species common to Hudsonian and Alpine zones. 



AgoseriK monticola. 
Anteunaria media. 
Arabb platynperma. 
Carex breweri. 
Cbeiraotbus perenniH. 
Cbry9otbamiiU8 bloomeri. 
CymopteruH terebinthinus. 
Krigeroii arnieriivfolinm. 
Kriogonum polypodnm. 
Kriogounm pyrobpfolinm. 
llieraciuni albiflonini (alpine form). 
Hieraciuni gracile. 
Hieracium borridum. 
Juncus parryi. 
Lignsticuni grayi. 
Lupinus 'omatua.' 



Lutkea pectinatn. 
Macbirranthera shastensis. 
Oreastrum iilpiginum. 
Pentstemon menziesi. 
Pbiox douglasi diHiisa. 
Polygonum newlierryi. 
Polygonum sbasteuse. 
Pulsatilla occidentalis. 
Sibbaldia proonmbens. 
Silene grayi. 
Sit.anion cinereum. 
Spraguea itmliellata. 
StieptanrbuB orbiculatus. 
Veronica eusicki. 
Viola purpurea. 



ALPINE ZONE. 

The Alpine zone occupies the irregular belt of pumice and lava 
between timberline and the upper limit of plant growth. On the 
warmer southwesterly slopes its lower limit may be found at 9,500 to 
9,800 feet, but on ordinary slopes it is considerably lower. The great 
majority of its sijecies stop at or below an altitude of 11,000 feet, but 
on the relatively warm southwesterly 8loi>es HuUea nana was found at 
11,300 feet, and two species, Draba breiveri and Polemoninm pulchellumy 
as high as 13,000 feet — the extreme limit of plant growth on Shasta. 

MAMMALS OF ALPINK XONR. 

(1) Species known to oi-cur in Alpine zone on Shasta. 

Pbenacomys orophilus. 
Tbomomys monticola. 
Vnlpes macroums.' 



Canis lestes.' 
Microtus mordax. 
Ovis canadensis. 
Peromyscns gambeli 



(2) Species restricted to Alpine zone. 
None. 



' The coyote and fox range up into the Alpine zone, but do not breed above the 
HuilBonian and possibly not above the Canadian. ^-^ , 
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MAMMALS OK ALPINE ZONK— continued. 

(3) Species common to Alpine and Hudsonian zont%, 

[See p. 65. J 

BIRDS OF ALPINR ZONE. 

(1) Spedea knoitm to occur in Alpine gone on Shasta, 

Anthus pensilvanious. Salpiuctes obBoletus. 

LeucoBticte tephrocotis. 
Nncifraga columbiana. 



Anthus pensilvanicus. 



Sialia arctioa. 
Stellula calliope. 

(2) Species restricted to Alpine zone, 

Leucosticte tephrocotis. 



(3) Species common to Alpine and Hudsonian zones, 
[See p. 66.] 

PLANTS OF ALPINE ZONE. 

(1) Species knotmi to occur in Alpine zone on Shasta, 



Achillea borealis. 

Agoseris monticola. 

Antennaria media. 

Arabis platysperma. 

Bikukulla uniflora. 

Cardamine l>ellidifolia pacbyphylla. 

Carex breweri. 

Chtenactis nevadensin. 

Cbeiranthus pereunis. 

Chrysothamnus bloomeri. 

CymopteruH terebintbinus. 

Draba breweri. 

Erigerou armeriicibliuni. 

Erigeron oompositus trifidus. 

Eriogouuui polypoduui. 

Eriogonum pyrohefoliuni. 

Hieraciuni ulbiflorum (alpine form). 

Hieracium gracile. 

Hieracium borridum. 

Hulsea larseni. 

Hulsea nana. 

Juncus parryi. 

Ligusticum grayi. 



Lupinus *ornatn8.' 
Lutkea pectinata. 
MachaBranthera shatitensis. 
Oreastrum alpiginuni. 
Oxyria digyna. 
Pentstemon menziesi. 
Phacelia frigida. 
Phlox donglasi did*usa. 
Polemoniiim pnlchellnm. 
Polygonum ncwberryi. 
Polygonum shaBteusc. 
Pulsatilla occidental is. 
Sagina saginoides. 
Saxifraga tolmiei. 
Senecio cunus. 
Sibbaldia procumbens. 
Sileue grayl. 
Silene suksdorti. 
Sitaniou cinereum. 
Spraguea umbellata. 
StreptanthuB orbiculatas. 
Veronica cusicki. 
Viola purpurea. 



Lupinus lyalli. 

(2) Species restricted to Alpine zone. 



Achillea borealis. 

Bikukulla unitlora. 

Cardamine bellidifolia pacbyphylla. 

Chvenactis nevadensis. 

Draba breweri. 

Erigeron compositus tritiduM. 

Hulsea larseni. 

Hulsea nana. 



Lupinus lyalli. 
Oxyria digyna. 
Pbacelia frigida. 
Polemonium pnlchellnm. 
Sagina saginoides. 
Saxifraga tolmiei. 
Senecio can us. 
Silene suksdorfi. 



(3) Species common to Alpine and Hudsonian zones, 
[See p. 67. \ 
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THE BOREAL FAUNA AND FLORA OF SHASTA CONTRASTED 
"WITH CORRESPONDING FAUNAS AND FLORAS OF THE SIERRA 
AND THE CASCADES. 

In considering tbe relations of the boreal faanas and floras of Shasta 
to those of other parts of tlie Sierra-Cascade system it is necessary at 
the outset to have a clear conception not only of the extent of the 
range as a whole, but also of the number and magnitude of the breaks 
or gai)S in the continuity of its boreal fauna and flora. The Cascade 
Range enters the State of Washington from British Columbia in lati- 
tude 490 and pushes southward completely across Washington and 
Oregon; its continuation, the Sierra Nevada, traverses California 
for a distance of 500 miles, ending a little south of Mount Whitney, in 
about latitude 36o. The Cascade-Sierra system, therefore, extends over 
13 degrees of latitude, and has a total length of fully 1,000 miles. For the 
whole of this distance it rises abruptly from a low region, whose faunas 
and floras are in the southern part Sonoran, in the northern part Tran- 
sition. The field work of the Biological Survey has shown that the 
narrow boreal band which occupies the higher parts of the range is not 
continuous, but is interrupted by four important gaps, through which 
Transition zone species pass freely in broad belts from one side to the 
other. These gaps, begining at the north, are: 

(1 ) The Columbia Oap^ or gorge of the Columbia Eiver, on the bound- 
ary between Washington and Oregon, where the breadth of the Tran- 
sition zone seems to be less than 50 miles.* 

(2) The Klamath Oap, on the boundary between Oregon and Califor- 
nia, extending from a little south of Mount Pitt in Oregon to Mount 
Shasta in California, a distance of about 50 miles. This interval is 
interrupted by one or two detached groups of low mountains on the 
California side, and by long ridges on both sides, whose summits are 
inhabited by boreal species, materially decreasing the actual breadth 
of the gap. 

(3) The Pitt Eiver Gapy between Mounts Shasta and Lassen in north- 
ern California. The breadth of the Transition zone here is about 60 
miles. 

■Althongh not bearing on tbe fanna of Shasta, it is interesting to note, in connec- 
tion with the eifects of tbe Columbia River Gap, that a number of species charac- 
teristic of the northern Cascades, in the State of Washington, do not occur in the 
southern Cascades, in Oregon. Among the mammals the most notable S]>ecie8 of 
this kind are Arctomys caUgaius, Callospermophilui saturattUf Etoiomys gupperi fatw- 
ratnsy Oreamnos momtanus, Peromyaous areas, Piitorius trashingioni, Zapua trinotatu$. 
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(4) The Feather River or Quincy Oap, between Mount Lassen and the 
high ridge northwest of Honey Lake — ^the northern end of the Sierra 
proper. This gap is the shallowest, narrowest, most irregular, and 
least efl'ective of all, and is the only one which has not been cut deeply 
and completely through the range by a large river. The Boreal zones 
of the two sides, at the i>oints where they come nearest together, which 
is southeast of the southeastern extension of the boreal plateau on 
which Lassen stands, are not sejiarated, apparently, by more than 15 
miles. The distance between the Uudsonian elements api>ears to be 
several times greater. This region needs further exploration. 

Fully half of the boreal 8i)ecie8 of Shasta are common to both the 
Sierra Nevada and the Cascade Range, and some of them extend over 
the entire length of the Sierra-Cascade system, inhabiting the princi- 
pal boreal summits all the way from British Columbia to Mount Whit- 
ney; others are restricted to particular parts of the mountains, and 
each of the four gaps mentioned forms a barrier beyond which certain 
species do not pass. Therefore, in contrasting the boreal faunas and 
floras of Shasta with corresi)onding faunas and floras of the Sierra 
Nevada and Cascade Bange it is necessary to fix definite limits to the 
terms employed. The term ^Sierra,' as used in the table headings and 
following discussion, is restricted to the lofty range extending from 
Mount Whitney northward a little beyond Honey Lake; the 'Cas- 
cades,' to the Cascades of Oregon. In other words, the term * Sierra' is 
restricted so as not to include Shasta or Lassen;' the term < Cascades' 
so as not to include the Cttscadcs of Washington. 

The paucity of animal and plant life on Shasta, contrasted with that 
of the Sierra and Cascades, has been already noted and is clearly 
shown in the following tables. The explanation, briefly stated, is that 
Shasta, on account of its aridity and relatively small area, is incapable 
of supporting so rich a fauna and flora as either of the extensive ranges 
between which it is situated. It is not assumed that all of the boreal 
species inhabiting Shasta were discovered by us, but in the case of the 
Canadian and Hudsonian mammals and birds, and the Hudsonmn and 
Alpine plants it is believed that the number which escaped detection 
is too small to materially alter the results here given.^ 

In grouping the species for study it seems most logical to arrange 
the mammals, birds, and plants in two principal categories: (a) Boreal 



* The flora and fauna of Lansen are not known in sufficient detail to admit of com- 
plete comparisons in either direction; hence this mountain is omitted from consid- 
eration in the accompanying tables. At the same time it should be stated that 
Lassen is clearly a part of the Sierra, so far as its fauna is concerned. 

^The accompanying percentages and lints of species are provisional and subject 
to revision. They are based on present information and will, of course, be corrected 
and supplemented by future field work. They are sufficiently near the truth, how- 
ever, to demonstrate certain facts and warrant certain deductions and K^ueraliza- 
tions of very great interest in connection with the origin of the boreal faunas and 
floras of the Sierra Nevada and Cascade Range. 
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species that occur on Shasta, with reference to their occurrence in the 
Sierra or Cascades or both ; and (b) Boreal species tliat occur on the 
Sierra or the Cascades or both, but which, so far as known, are absent 
from Shasta. 

BOREAL SPECIES OF SHASl!A CONSIDERED WITH REFERENCE 
TO THEIR PRESENCE OR ABSENCE IN THE SIERRA AND THE 
CASCADES. 

The boreal mammals, birds, and plants of Shasta have been grouped 
in four categories* (1) species common to Shasta and the Sierra-Cas- 
cade system as a whole: (2) species common to Shasta and the Sierra, 
but not known from the Cascades; (3) species common to Shasta and 
the Cascades but not known from the Sierra, and (4) Shasta species not 
known from either the Sierra or the Cascades. 

Thirty-six distinctively Boreal mammals are known from Shasta, 
including the boreal species which range down into or through the 
Transition zone. Of these, 2G are common to the Sierra on the south 
and the Cascades on the north, 7 are common to Shasta and the Sierra 
but are not known from the Cascades, 1 is common to Shasta and the 
Cascades but is not known from the Sierra, and 2 are peculiar to 
Shasta. 

Of the 3Q distinctively Boreal mammals of Shasta, 17 are believed to 
be exclusively boreal. Of these, 12 are common to the Sierra and the 
Cascades, 4 are common to Shasta and the Sierra but are not known 
from the Cascades, 1 is peculiar to Shasta, but not one is common to 
Shasta and the Cascades which does not occur also in the Sierra. 

Forty-seven distinctively Boreal birds are known from Shasta, includ- 
ing tlie boreal species which range down into or through the Transition 
zone. Of these, 41 are common to the Sierra and the Cascades, 4 are 
common to Shasta and the Sierra but are not known from the Cas- 
cades, and 2 are common to Shasta and the Cascades but are not known 
from the Sierra. 

Of the 47 distinctively Boreal birds of Shasta, 22 are believed to be 
exclusively boreal. Of these, 18 are common to the Sierra and the Cas- 
cades, 2 are common to Shasta and the Sierra but are not known from 
the Cascades, and 2 are common to Shasta and the Cascades but are 
not known from the Sierra. 

One hundred and twelve distinctively Boreal plants are known from 
Shasta, including the boreal species which range down into or through 
the Transition zone. Of these 55 are common to the Sierra and the Cas- 
cades; 31 are common to Shasta and the Sierra but are not known 
from the Cascades; 16 are common to Shasta and the Cascades but 
are not known from the Sierra, and S occur on Shasta which are not 
known from either the Sierra or the Cascades. 

Of the 112 distinctively Boreal plants of Shasta, 101 are believed to 
be exclusively boreal. Of these, 47 are common to the Sierra and the 
Cascades; 28 are common to Shasta and the Sierra but are not known 
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from tbe Cascades; 15 are common to Shasta and the Cascadea but 
are not known from the Sierra; and 8 are restricted to Shasta. 

Three mammals, 5 birds, and 08 plants are believed to be restricted 
to the Hudsonian and Alpine zones. Of these, 2 mammals, 3 birds^ 
and 30 plants are common to the Sierra and the Cascades; one mam- 
mal, 1 bird, and 18 plants are common to Shasta and the Sierra bat 
are not known from the Cascades; and no mammal, 1 bird, and 12 
plants are common to Shasta and the Cascades, but are not known 
from the Sierra. Five HudsonianAlpine plants from Shasta are not 
known from either the Sierra or the Cascades. 

These comparisons show : 

(1) That of the boreal species known from Shasta, including those 
which range down into the Transition zone, 87 percent of the birds, 
72 percent of the mammals, and only 50 percent of the )>lants are 
common to the Sierra and the Cascades. 

(2) That of the exclusively boreal species known from Shasta, 85 per- 
cent of the birds, 70 percent of the mammals, and 46 i>ercent of the 
plants are common to the Sierra and the Cascades. 

(3) That of the exclusively Hudsonian and Alpine species known 
from Shasta, 60 percent of the birds, 67 i>ercent of the mammals, and 
44 percent of the plants are common to the Sierra and the Cascades. 

(4) That in each instance, as would be expected, the percentage of 
species common to the two ranges is greater in the case of those rang- 
ing down into the Transition zone than in those restricted to the Boreal, 
for the obvious reason that geographically the Boreal belt is broken by 
broad gaps, while the Transition zone is practically continuous. 

(5) That of the birds, mammals, and plants of Shasta, birds have by 
far the largest percentage of species common to the Sierra and the 
Cascades, mammals next, and plants least of all. This corresponds 
with the relative powers of dispersion possessed by these groups. 

Arranged primarily by groups instead of zone limits, it appears that 
the percentages of Shasta birds common to the Sierra and the Casc^ades 
are as follows: Of boreal species, including those which range down 
into the Transition zone, 87 percent; of species restricted to the Boreal 
zones, 85 percent; of species restricted to the Hudsonian and Alpine 
zones, 60 i)ercent. 

The percentages of Shasta mammals common to the Sierra and the 
Cascades are: Of boreal species, including those which range down into 
the Transition zone, 72 percent; of species restricted to the Boreal 
zones, 70 percent; of species restricted to the Hudsonian and Alpine 
zones, 67 percent.' 

The percentages of Shasta plants common to the Sierra and the Cas- 
cades are: Of boreal species, including those which range down into 
the Transition zone, 49 percent; of species restricted to the Boreal 



' The number of Hndsonian-Alpine species is too small to give this percentage 
much value. 
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zones, 46 x>erceDt; of species restricted to the Hadsonian and Alpine 
zones, 44 percent. 

For evidence of another kind — that based on the absence from Shasta 
of species which occur in the Sierra or the Cascades or both — see pages 
79-82. 

Following are the tables on which the foregoing generalizations are 
based: 

(1) BOREAL SPECIES COMMON TO SHASTA AND THE SIERRA-CASCADE 

SYSTEM. 

(Species followed by the letter T range down Into or throngh the Tntnsition zone.) 
(a) MAMMALS. 



Callospermophilus chrysodeiruB r. 

Canis lestes. 

Erethizon epixanthuB T. f 

fatamiaB amrenaB T. 

Entamias Benex T. 

Eyotomys mazama.' 

Felis oregonensiB T. 

Lepas klamatheDsiH T. f 

Lntreola yison energamenos T. 

MicrotuB mordax T. 

Mustola caurina. 

Mnstela pennanti. 

Myotis lucifngns longiorns T. 



Myotis yumanensiB satnratns. 
Neotoma cinerea T. 
Nearotrichna gibbsi major T. 
Ochotona Bchisticeps. 
OdocoilenB colnmbianiiB T. 
Peromyscns gambeli T. 
Phenacomys orophilus. 
PatoriaB arizonensis. 
Sorex yagrans amoenus T. 
Sorox (NeoBorex) navigator. 
Taxidea taxns T. 
UrsnB aDiericanuB T. 
Vulpea macroaras T. 



(b) BIRDS. 



Accipiter atricapillns striatnluB. 
Aocipiter velox. 
Aquila chrysaetos T. 
Carpodacos cassini. 
CeophlcBUB pileatns abieticola T. 
Certbia famillarfs occidentalis T. 
Cinclns mexicanns T. ? 
Coccothranstes vespertinuB luontantis. 
Colaptes cafer T. 
Contopns borealis T. 
Dendragapns obscnms fhliginosus T. 
Dendroica andiiboni T. 
Dendroica occidental is. 
Dryobates viUoBUs bylosoopus T. 
Empidonax difficilis T. 
Einpidonax hammondi T. 
Empidonax wrighti T. 
GeothlypiB tolmiei T. 
Helminthopbila celata lutescens T. 
Helminthopbila rnbricapllla guttnr- 
alis T. 



Hylocichla aonalaschk^e auduboni T. 

Melospiza lincolni T. 

Mernla migratoria propinqna T. 

Myadestes townsendi. 

Nacifraga columbiana. 

Oreortyx pictns plumiferus T. 

Parus gambeli. 

Picoidea arcticaB. 

Piranga ludoviciana T. 

Regains calendula. 

Regains satrapa olivaceus. 

Salpinctes obsoletus T. 

Selasphoms rnfns T. 

Sialia arctica. 

Sitta canadensis. 

Sitta carolinensis acaleata T. 

Sphyrapicns thyroidens. 

Spinns pinas. 

SteUula calliope T. 

Wilsonia pusilla pileolata T. f 

Zonotriohia leucophrys. 



' Erotomya mazama, a common Cascade species, was obtained by us on Shasta and 
Lassen, and doubtless occurs in the Sierra, farther south. 
21753— No. Ifi 10 
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(O) PLANTS. 

Achillea borealis. ; Mimulus primiiloides. 

Aconitum columbiannm. Mitella pentandra. 

AlUum ▼alidom. Oreobroma tripbylls. 

AIdus sinnata. /Orfbocarpus pilosns. 

Antennaria media. Oxyria digyna* 

Arabia platysperma. PentHtenion newberryi. 

Arctostapbylos nevadensis. Phlox doaglasi diffusa. 

Biknknlla nniflora. Pipus alhicanllB, 

Cardamine bellidifolia pachyphyUa. Piuns monticola. 

Carex breweri. Pinus murrayana. 

. Castanopsis sempervirens T. Polemonium palchellam. 

Chimaphila meuziesi T. PolygODnm shastense. 

Chimaphila umbellata T. Po^ntilla flabellifolia. 

Chrysothamnns bloomeri. Pulsatilla occidentalis. 

Cymopterus terebinthinus. Pyrola picta T. 

Drosera rotundi folia* Pyrola secunda T. 

Epilobium obcordatnm. Ribes cereum T. 

Epilobium pringleanum. Sagina saginoides. 

Eriogonum pyrol^HTolium. Salix nnttalli T. 

. Qentiana simplex. Salix sitchensis T. 

Habenaria leucostachys. Saxifraga tolmiei. 

Habenaria unalaschensis. Sibbaldia procniiibens. 

Heraoleum lanatum T. Sorbns sambncifolia T. 

Holo<li8cn8 discolor. Spraguea nmbellnta. 

Hypericuni anagalloides. Tsuga mertcnsiaua. 

J uncus parry i. Viola blanda. 

Juniperus nana. Viola purpurea. 

Kalmia glauca microphylla. 

(2) BOREAL SPECIES COMMON TO SHASTA AND THE SIERRA BUT 
NOT KNOWN FROM THE CASCADES. 

(a) MAMMALS. 

Aplodontia mi^or (represented in Cascades by A. m^or rainieri). 
Ovi*) canadensis (not known or represented in Cascades). 
Peromyscus boyli T. (not known or represented in Cascades). 
Scinrus albolimbatus T. (represented in Cascades by S. cascadensis). 
Sotex raontereyensis T. (not known from any point north of Shasta). 
Thomomys monticola (represented in Cascades by T. mazama). 
Zapus trinotatus aileni (represented in Cascades by Z. montanaa). 

(5) BIRDS. 

Cyanocitta stelleri frontalis T. (represented in Cascades by C. stelleri).> 
Junco hyemalis thurberi (represented in Cascades by J. h. connectens). 
Lencosticte tephrocotis^ (represented in Cascades by L. t. littoralis). 
Loxia curvirostra bendirei (represented in Cascades by L. c. minor). 



*The Shasta jay is intermediate between stelleri Andi frontalie. 

^The mention of Leuoosiicte tephroootia in this and subsequent lists involves an 
assumption. L, tephroooiis is known to be the breeding rosy finch of the High Sierra ; 
L. t, Uttorali9 that of Mount Rainier in the Cascades of Washington. A rosy 
finch was /onnd, bat not secured, on Shasta. It is reforred provisionally to iephro- 
cotia rather than littoralis, because the great mi^'ority of Shasta species which are 
not common to both ranges are Sierra and not Cascade forma. 
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BOREAL SPECIES OF SHASTA AND SIERRA— Continued. 



(O) PLANTS. 



Agoeeris monticola. 
Arnica merriauii. 
Castilleja aflinis. 
Castilleja miniata (alpine form). 
Chienactis nevadensis. 
Cheiranthns perennis. 
Corallorhiza bigeluvi. 
Crepis intermedia. 
Cycladenia hnmilis. 
Delphinium sonnet. 
Draba breweri. 
Erigeron armeriaefolinm. 
Erigeron compositns trifidos. 
Erigeron inornatus. 
Eriogonnm polypodnm. 



Hieracinm albiflomm (alpine form). 

Hieracinm horridnm. 

Hulsea larseni. 

Madia bolanderi. 

Pamassia califomica. 

Pentetemon gracilentns. 

Ribes araictnm T. 

Saxiiraga bryophora. 

Senecio oanns. 

Senecio trigonophylluK. 

Stellaria crispa. 

Streptanthns orbiculatns. 

Vaccinium ctespitosnm. 

Vagnera Htellata T. 

Veratrum califomicnm T. 



'3) BOBJBAL SPECIES COMMON TO SHASTA AND THE CASCADES 
NOT KNOWN FROM THE SIERRA. 



(a) MAMMALS. 

Cervus occidentalis T. 

(b) BIKDS. 

Perisorena obscums. 

(O) -PLANTS. 

Oreastrnm alpiginnm. 
Pentstemon mcnziesi. 
Phyllodoce empetriformis. 
Polygonum newberryi. 
Silene snksdorfi. 
Tofieldia occidentnlis. 
Yacciniom arbuscula T. 
Veronica onsicki. 



BUT 



An thus pensilvanions. 



Abies shastensis. 
Epilobinm clavatum. 
Hieracium gracile. 
Hulsea nana. 
Ligusticnm grayi. 
Lupiuus lyalli. 
Lnpinns 'omatns.' 
Lutkea pectinata. 
Machferantbera shastensis. 



(4) BOREAL SHASTA SPECIES NOT KNOWN FROM EITHER THE SIERRA 

OR THE CASCADES. 



Perognathus mollipilosur T. 



Arnica longif<^lia. 
A mica viscosa. ' 
Campanula wilkinsiana. 
Mimnlus implexus. 



(a) MAMMALS. 

Sorex shastensis. 

(5) BIRDS. 

[None.j 

(C) PLANTS. 

Pentstemon glaber ntahensis. 
Phacelia frigida. ' 
Scutellaria nana. 
Silene grayi. ' 

I So far as known restricted to Shasta. 
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(5) EXCLUSIVELY BOREAL SPECIES OF SHASTA. 

(a) MAMMALS. 



Apledontia major. 

Canis lestes. 

Eyotomys mazama. 

f Lepas klamathensis. 

Microtns mordax. 

Mnstela oanriua. 

Mnstela pennanti. 

My Otis ynmanensis satnratns. 

Ochotona Bohisticeps. 



Ovitt canadensis. 
PhenHeoniys orophilus. 
Pntorias ariiimeDsis. 
Sorex (Neosorex) nftYigator. 
Sorex shasteosis. 
Thomomys monticola. 
Yulpes macrourus. 
Zapns trinotatns alien i. 



(b) BIRDS. 



Acoipiter atricapillus striatulns. 

Anthus pensilvanions. 

Carpodaons oassini. 

Cinclns mexicanus. 

Coccothraustes vespertinus montanos. 

Dendroica occidental is. 

Jnnco hyemalis thnrberi. 

Lencosticte tephrocotis. 

Loxia curvirostra bendirei. 

Myadestes townsendi. 

Noclfraga columbiana. 



Parns gambeli. 
Perisoreus obscums. 
Picoides arcticus. 
Regains calendula. 
Regains satrapa olivaceos. 
Sialia arctica. 
Sitta canadensis. 
Sphyrapicos thyroidens. 
Spinas pin as. 
Wilsonia pusilla pileolata. 
Zonotrichia lencophrys. 



(O) PLANTS. 



Abies shastensis. 
Achillea borealis. 
Aconitam colurabiannm. 
Agoseris monticola. 
Alliam validam. 

Allium sp. f 

Alnus sinuata. 

Antennaria media. 

Arabis platysperraa. 

Arctostapbylos nevadensis. 

Arnica longifolia. 

Arnica merriami. 

Arnica viscosa. 

Biknknlla uni flora. 

Campanala wilkinsiana. 

Cardamine bellidifolia pachyphylla. 

Carex breweri. 

Castilleja miniata (alpine form). 

Chu?nacti8 nevadensis. 

Cbeiranthns pereunis. 

Chrysothamnas bloomeri. 

Corallorhiza bigelovi. 

Crepis intermedia. 

Cycladenia linmilis. 

Cymopterus terebinthinus. 

Delphinium sonnei. 

Draba breweri. 

Drosera rotundifolia. 

Epilobium clavatum. 



Epilobinm obcordatum. 

Epilobium pringleannm. 

Erigeron armeritefolium. 

Erigeron compositus tritidus. 

Erigeron inomatus. 

Eriogonnm polypodum. 

Eriogonum pyrolfiefolium. 

Gentiana simplex. 

Habenaria leucostachys. 

Habenaria unalaschensis. 

Hieracinm albiflorum (alpine form). 

Hieracium gracile. 

Hieracinm horridum. 

Holodiscus discolor. 

Hulsea larseni. 

Hulsea nana. 

Hypericum anagalloides. 

Jnncus parryi. 

Juniperus nana. 

Kalmia glauca microphylla. 

Ligusticum grayi. 

Lnpinus albifrons. 

Lupinus lyalli. 

Lupinus 'ornatus/ 

Lntkea pectinata. 

Macha>ranthera shastensis. 

Madia bolanderi. 

MimnluB implexus. 

Mininlus primuloides. 
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EXCLUSIVELY BOREAL SPECIES OF SHASTA— Coutinned. 



^o) PLANTS — continued. 



Mitella pentandra. 
Monardella odoratiasima. 
Oreastmm alpiginum. 
Oreobroma tripbylla. 
Orthocarpus pilosus. 
Oxyria digyna. 
Pamassia californica. 
Pentstemou deustus. 
Pentstemon glaber ntahensis. 
Pentstemon gracilentns. 
Pentstemon menziesi. 
Pentstemon newberryi. 
Pbacelia ft'igida. 
Phlox donglasi diffusa. 
Phyllodooe empetriformis. 
Pinns albicanlis. 
Pinna monticola. 
Pinns mnrrayana. 
Polemoninm pnlcbellnm. 
Polygonum newberryi. 
Polygonum sbastense. 
Potentilla llabellifolia. 



Potentilla psendorupestris. 
Pulsatilla occidentalis. 
Sagina saginoides. 
Saxifraga bryopbora. 
Saxifraga tolmiei. 
Senecio canns. 
Senecio trigonopbyllus. 
Sibbaldia procumbens. 
Silene grayi. 
Silene suksdorii. 
Sitanion cinerenm. 
Spragnea nnibellata. 
Ste/llaria crispa. 
Streptbntbus orbioulatus. 
Tofieldia occidental in. 
Tsuga merienmana. 
Vaccininm ciespitosum. 
Vaocininm occidentale. 
Veronica cusicki. 
Viola blanda. 
Viola purpurea. 



(6) EXCLUSIVELY HUDSONIAN-ALPINE SPECIES OF SHASTA. 

MAMMALS. 



Ochotona scbistioeps. 
Ovis canadensis. 



Phenaconiys oropbilus. 



Antbus pensilvauicns. 
Lencosticte tepbrocotis. 
Nncifraga columbiana. 

Achillea borealis. 

Agoseria monticola. 

Antennaria media. 

Arabia platyaperma. 

Arnica merriami. 

Arnica viscosa. 

Bikukulla uniilora. 

Cardamine bellidifolia paobypbylla. 

Carex breweri. 

Cbaenactis neyadensiH. 

Cheiranthus perennis. 

Chrysothamnns bloomeri. 

Cycladenia bumilis. 

Cy mop terns terebinth! nu& 

Draba breweri. 

Epilobium olavatum. 

Epilobium oboordatum. 

Epilobium pringleanum. 

Erigeron armeriiefolium. 

Erigeron compositua trifidus. 



Sialia arctica. 
Zonotrichia leucophrya. 



PLANTS. 



Eriogonum poly pedum. 

Eriogonum pyrolsefolium. 

Hieracium albiflorum (alpine form). 

Hieracinm gracile. 

Hieracium horridum. 

Holodiscus discolor (alpine form). 

Hulsea larseni. 

Hulsea nana. 

Juncusparryi. 

Junipems nana. 

Kalmia glauoa miorophylla. 

Lupinus albifrons. 

Lupinus lyalli. 

Lupinus ' omatns.' 

Lutkea peotiuata. 

Machteranthera shastensis. 

Mimulus implexus. 

Mitella pentandra. 

Oreastruin alpiginum. 

Oreobroma tripbylla. 
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EXCLUSIVELY HUDSON I AN- ALPINE SPECIES OF SHASTA— Continued. 



PLANTS— contin ued. 



Orthocarpns pilosns. 
Oxyria digyna. 
Pamassia califomica. 
Pentstemon glaber utahensis. 
Pentstemon nienziesi. 
Pentstemon uewberryi. 
Phacelia frigida. 
Phyllodoce empe triform is. 
Pinna albicanlis. 
Polemonium pnlchellum. 
Polygonum newberryi. 
Polygonum sbasteuse. 
Poteiitilla flabellifolia. 
Potent! Ua pseudompestris. 



Pulsatilla ocoidentalis. 
Sagina saginoides. 
Saxift^a bryopbora. 
Saxifraga tolmiei. 
Senecio canns. 
Sibbaldia procumbens. 
Silene grayi. 
Silenesuksdorti. 
Sitanion cinerenm. 
Strcptanthns orbionlatus. 
Tsuga mertensiaua. 
Vaccininm csespitosum. 
Veronica cusicki. 
Viola purpurea. 



(7) EXCLUSIVELY HUDSONIAN- ALPINE SPECIES COMMON TO 
AND THE SIERRA-CASCADE SYSTEM. 



SHASTA 



Ochotona sobisticeps. 



Nncifraga columbiana. 
Sialia arctioa. 



MAMMAL8. 

Pbenacomys oropbilus. 

BIRDS. 

Zonotn'obia leuoopbrys. 

PLANTS. 



Aobillea borealis. 

Auteunaria media. 

Arabia platysperma. 

Bikukulla uniflora. 

Cardamine bellidifolia pacbypbylla. 

Carex breweri. 

CbrysotbamnuB bloomeri. 

CymopteruB terebintbinus. 

Epilobium obcordatum. 

Epilobium priugleanum. 

Eriogonum pyroltefolium. 

Holodiscns discolor (ty;>ical alpine form). 

Juncus parry i. 

Juniperus nana. 

Kalmia glauca microphylla 



Mitella pentandra. 
Oreobronid tripbylljL 
Ortbocarpns pilosus. 
Oxyria digyna. 
Pentstemon newberryi. 
Pinns albicaulis. 
Polemonium pulcbellum. 
Polygonum sbastense. 
Potentilla flabellifolia. 
Pulsatilla occiden talis. 
Sagina suginoides. 
Saxif^ga tolmiei. 
Sibbaldia procumbens. 
Tsuga mertensiaua. 
Viola purpurea. 



(8) EXCLUSIVELY HUbSONIAN-ALPINE SPECIES COMMON TO SHASTA 
AND THE SIERRA BUT NOT KNOWN FROM THE CASCADES. 

MAMMA I^. 

Ovis canadensiH. 

HIRDS. 

f Leuc'vosticte tephrocotis. 

PLANTS. 

Cycladenia bumilis. 
Draba breweri. 
Erigeron armeriaofolium. 
Erigeron componitus trifidus. 
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OCT., 18W.] SIERRA-CASCADE SPECIES NOT KNOWN FROM SHASTA. 7^ 

HUD.SONIAN-ALPINE SPECIES OF SHASTA AND SIERRA— ContinuwL 
PLANTS— continned. 

Eriogonnm polypodum. SaxiAraga bryophora. 

Hieraoinm albiflomm (alpine form). Senecio canns. 

Hieracium horridnm. Streptantbus orbiculatns. 

Hulsea laneni. Yacciniam ctespitosntn. 
Parnassia califoraioa. 

(9) EXCLUSIVELY HUD80NIAN-ALPINE SPECIES COMMON TO SHASTA 
AND THE CASCADES BUT NOT KNOWN FROM THE SIERRA. 

MAMMALS. 

None. 

ISIRDS. 

AnthuB pensilvanicns. 

PLANTS. 

Epilobinm clavatnm. Oreastmm alpiginnm. 

Hieracium gracile. Pentstemon nienziesi. 

Hnlsea nana. Pbyllodoce empetriformis. 

Lnpinus lyalli. Polygonum newberryi. 

Lnpinns ' omatus.' Silene suksdorfi. 

Lntkea pectinata. Veronica ousicki. 
MachsBrantbera sbastensis. 

BORBAL SPBCIBS OF THE SIERRA-CASCADIIS NOT KNOTTTN FROM 

SHASTA. 

Turning to another phase of the subject, the dbsenteesj or boreal 
species of the Sierra and Cascades which are not known from Shasta, 
an equally instructive lesson may be learned. 

The boreal species that occur in the Sierra or Oascades, or both, but 
which are not known from Shasta, have been groupe<l in three cate- 
gories: (1) species common to the Sierra-Oascades but not known from 
Shasta; (2) Sierra species not known from Shasta or the Cascades; 
and (3) Cascade species not known from Shasta or the Sierra.^ 

(1) BOBBAL SPEGIBS COMMON TO THE SlEBRA AND THB CASCADES 
BUT NOT KNOWN FBOM SlIASTA. 

Only three boreal mammals are known to occur in both the Sierra 
and the Cascades which have not been found on Suasta. These are 
the Sierra marmot {Arctomys flaviventer)^ the wolverine (Gulo luscus)^ 
and the silver-haired bat {Lasionyoteris noctivagans). The marmot, 
it may be stated with confidence, is really absent; the wolverine has 
been killed in the near vicinity and probably occurs on Shasta; the 
bat is a local species common in the mountains west of Shasta, easily 
overlooked and most likely to occur. Hence there is every reason to 



* In the accompanying tables and discnssion the boreal species are treated col- 
lectiyely, no acconut being taken of the important distinctions between the Alpine, 
Hndsonian, and Canadian species. This conrse has been rendered necessary by the 
absence of discriminative zone lists of Cascade-Sierra species. 
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believe that the Sierra marmot is really the only mammal common to 
the Sierra and the Cascades which does not occur on Shasta. 

Two boreal birds believed to be common to the Sierra-Cascade 
system (the western winter wren, Anarthura hieinalis pacificay and the 
Townsend warbler, Dendroica townsendi) have not yet been discovered 
on Shasta, but are liable to be found there at any time. 

With plants the case is quite different, for at least 19 well-known 
genera, and a considerable number of species of other genera, not 
known from Shasta are common to the Sierra and the Cascades. 

(a) MAMMALS. 

Arotomys flaviventer. Gulo lusons. Lasionyoteria iiootivagans. 

(b) BIRDS. 

Anorthura hiemalis pacifioa. Dendroioa townsendi. 

(C) PLANTS. 

Genera not knotvn from Shasta, 



Arenaria. 


Iris. 


Ranuncalus. 


Cassiope. 


Ivesia. 


Smelowskia. 


Claytonia. 


Listera. 


StreptopuB. 


Clintonia. 


Mertensia. 


Thalictnim. 


Erytbroninm. 


Pedicularis. 


Xerophyllum 


Genni. 


Primala. 




Henobera. 


Raillardella. 





Jdilitional $pecieb not knotrnfrom Shasta, 

Arnica chamissonis. Lonicera involucrata. 

Campanula sconleri. Polygonum bistortoides. 

Crepis nana. Populus tremuloides. 

Erigeron salsnginosus. Salix barclayi. 

Gentiana newberryi. SaxifVaga nivalis. 

.TuncuB ortbophyllus. Saxifraga punctata. 
Lonicera conjugalis. 

(2) Boreal. Siebba species not known from Shasta ob tde 

Cascades. 

Eight mammals, 1 bird, 3 coniferous trees, several shrubs, and a num- 
ber of small plants are known from the High Sierra which do not occur 
on Shasta or the Cascades; the majority of them are restricted to the 
southern part of the Sierra, not reaching as far north as the mountains 
about Lake Tahoe, and consequently need not be considered here. 
Only three of the Sierra mammals (Spermophiltis beldingiy Euiamias 
apeciosus fratevj and Sorex obscnrus) which range north to the south 
end of Feather Biver G^p fail to reach Shasta, and two if not all three 
of these are known to cross this gap and occur on Lassen, showing* 
that the Feather River Gap of itaelf is of very little significance. The 
details of plant distribution in these mountains are not sufficiently 
known to admit of safe generalizations. 
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BOREAL SIERRA SPECIES— Continued. 

(a) MAMMA I^. 

Entamias alpinns.^ Microtns dutcheri.' 

Eatamias speciosns.^ Sorex obsoanis. 

Entamias Bpeciosus callipeplns.' Spermophilns beldingi. 

Entamias speoiosns Arater. Thomomys alpinos. ' 

(&) BIRDS. 

Pinicola enacleator callfomica. 

(C) PLANTS. 

Abies magnifica. Oreobroma nevadensis. 

Arenaria compaota. Oreobroma pygmssa. 

Arenaria congesta. Phyllodoce breweri. 

ArtemiBia rothrocki. Pinas balfoariana. 

Chrysopsis breweri. Pinns flexilis. 

Draba lemmoni. Primula sufirutescens. 

Eulophns parishi. Quercus yaccinifolia. 

Hulaea algida. Raillardella soaposa. 

f Ledum glaudnlosum. Rannnonlns oxynotus. 

Leucothoe davlsite. Silene bernardina. 

Lyebnis califomica. Silene califomica. 
Montia fontana. 

(3) Boreal Cascadb spboibs not known prom Shasta or the 

Sierra. 

Eleven mammals, 2 birds, 3 fir trees, and a nnmber of shrubs and 
other plants which inhabit the Cascade Range in Oregon are not known 
to occur on Shasta or in the Sierra iN'evada. One of the mammals 
(Uutamias townsendi) does not reach as far south as the southern end 
of the Cascades, and two others {Aplodontia major rainieri and Bciunis 
ca«ea^en«i«) are only subspecifically separable from corresponding forms 
in the Sierra. The remaining eight are independent 8X)ecific types not 
represented on Shasta or in the Sierra, and all of them push south to 
the extreme southern end of the Cascades immediately across Klamath 
Gap from Shasta. 

(a) MAMMALS. 

Aplodontia major rainieri. Scapanns alpinus. 

Eutamias townsendi. Sciurus donglasi cascadensis. 

Lynx canadensis. Sorex (Atophyrax) bendirei. 

Microtns (Arvicola) arviooloides. Thomomys mazama. 

Miorotus (Chilotus) bairdi. Zapus montanns. 
Putorius cioognani streatori. 

(5) BIRDS. 

Hylocichla nstulata. Leucosticte tephrocotis littoralis.^ 



' These mammals are restricted to the sontbem part of the Sierra and none of them 
oome as far north as the mountains about Lake Tahoe. 

^Leuco9iicU tephrocotis littoralis breeds in the Cascades of Washington but is not 
actually known from the Cascades of Oregon. It is likely to be found among the 
glaciers of Mount Hood and The Sisters when the birds of these mountains are 
studied. 
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(C) PLANTS. 

Abies amabilis. Ribes lacustre. 

Abies lasiocarpa. Rubus lasiococcus. 

Abies nobilis. Silene acaulis. 

Gaultheria myrsinites. Sorbus occidentalis. 

Menziesia ferruginea. Spiraea arbuscula. 

Bbododendrou albiflorum. Vacciniura micropbyllnm. 

Ribes erythiocarpum. Valeriana sitchensis. 



ixalft. 
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EFFICIENC7 OF KLAMATH GAP AS A BARRIER TO BOREAL 
SPECIES COMPARED "V^ITH THAT OF PITT RIVER Am> FEATHER 
RIVER GAPS COLLECTIVELY. 

In view of the narrowness of Klamalli Gap, a break of less than 50 
miles, separating the boreal fauna of Shasta from that of the Cascades, 
compared with the breadth of the combined Pitt Kiver and Feather 
River gaps, about 100 miles, separating Shasta from the boreal fauna 
of the Sierra Nevada northwest of Honey Lake, one might expect Shasta 
to share more species with the Cascades than with the Sierra. The con- 
trary is true. The Feather River Gap, as elsewhere explained (p. 70), is 
ineffective compared with the others ; the branches of Feather River do 
not cut completely through the mountains, and the gap is merely a low 
part of the range, with the Honey Lake ridge and small boreal-capped 
peaks projecting here and there as stepping stones between the main 
Sierra and Mount Lassen. Pitt River Gap is deeper, cutting completely 
through the range between Lassen and Shasta, forming a boreal break 
about 60 miles in width, and there is no apparent reason why it should 
not be as effective a barrier as Klamath Gap, although from the stand- 
point of zone distribution it does not cut so low and therefore has a 
slightly cooler summer climate, in consequence of which it is less effect- 
ive. But this difference is insufficient to explain the really great dis- 
parity in potency of the two, for in checking the extension of boreal 
species Klamath Gap has proved far more effective. 

Passing over the species common to Shasta and the Sierra-Cascade 
system as a whole (see p. 73), only three of the ten distinctively Sierra 
mammals which reach the northern end of the Sierra fail to reach 
Shasta, and two if not all of these bridge the Feather River Gap and 
reach Mount Lassen, which is separated irom Shasta by only the Pitt 
River Gap. On the other hand, not one of the ten distinctively Cascade 
mammals which occur at the extreme south end of the Cascade Range 
has been able to cross the narrow Klamath Gap to Shasta. 

If the number of distinctive mammals of the Sierra-Cascade system 
be reduced by subtracting those which are represented in the two 
ranges by closely related forms * 8 distinctive specific types will remain 

'Close discrimlDation of species and subspecies is necessary in laying^ off the 
minor snbdi visions of faunas; and it is interesting from the zoological standpoint 
to know which and how many of the specific types common to a given area have 
undergone enough change in parts of that area to warrant separate recognition by 
name, but from the standpoint of the distribution of specific types such details are 
of Jittle value. 
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for the sonthern Cascades aud 7 for the northern Sierra. Of these 
distinctive specific types only 3 of the 7 Sierra species fail to reach 
Shasta, while all of the 8 Cascade species fail. 

The significance of these facts appears when the Boreal fannas of 
the moantains north and south of Klamath Gap are studied with ref- 
erence to their geographic sources of origin, as pointed out in the next 
chapter. 
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SOTTRCES OF THE BORSAL FAXTNAS OF SHASTA AND OF THE 
SIERRA AND THE CASCADES. 

The boreal auimals and plants of the Sierra-Cascade system as a 
whole are not yet well enough known to admit of positive statements 
as to the number of sx>ecies or the details of their distribution. Hence 
a complete study of their distribution with reference to the geographic 
source of origin of the various specific types is not i)0S8ible. Never- 
thelessy enough has been learned to point to some very interesting 
conclusions. 

It has been already shown that the boreal fauna and Hora of Shasta 
form a part of the fauna and flora of the Sierra-Cascade system ; that 
70 percent of the exclusively boreal mammals of Shasta are common 
to both ranges; and that of the remainder, 80 percent are common to 
the Sierra. It is obvious therefore that, so far as mammals are con- 
cerned, Shasta may be considered a part of the Sierra (see p. 71). 

Fifty-eight boreal ' species of mammals are known from the Sierra 
and the Cascades. Of these, 31 (54 percent) are common to both ranges, 
11 (19 percent) are restricted to the Sierra, and 16 (28 percent) to the 
Cascades. 

Of the 58 boreal species of mammals known to inhabit the Sierra- 
Cascade system not a single genus or subgenus is peculiar, though the 
genera Aplodontia and Neurotrichxis and the subgenus Atophyrax are 
restricted to the northwest coast region. With species the case is very 
different, for 23 of the 58 species (40 percent) are peculiar to the 
Sierra-Cascades; but even of these only 10 differ sufficiently from near 
relatives elsewhere to be considered distinct specific types. Of the 58 
species whose relationships are so obvious that there can be no doubt 
as to their affinities and origin, 5 (9 percent) come from mountains 
farther north (in British Columbia, some ranging into southeastern 
Alaska), 8 (14 percent) are of general transcontinental boreal distri- 
bution, 16 (28 percent) are characteristic of the humid west or north- 
west coast region, 19 (33 percent) are identical with or closely related 
to species living in the Bocky Mountains, and 10 (17 percent) are dis- 
tinctive superspecific types restricted to the Sierra-Cascade system. 

If, instead of treating the Sierra-Cascade species collectively, we 
group them with reference to the particular part of the mountains they 
inhabit, putting the Cascade species (those north of Klamath Gap) in 

iQor collections from the Cascades have not yet been worked up, and it is proba- 
ble that several species will be added to this number. 
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one category, and the Sierra species (those south of Klamath Gap) in 
another, some additional facts are brought out which emphasize the 
widely different sources of origin of the distinctively Cascade species 
on the one hand, and the distinctively Sierra species on the other. 
Of the distinctively Cascade species, 25 percent are derived from 
mountains farther north, 12 percent are local types, 12 percent belong 
to transcontinental boreal types, and 25 percent to northwest-coast 
types. Of the distinctively Sierra species, 50 percent are specially 
developed local types, and 50 percent belong to types common to the 
Sierra and the southern Rocky Mountains. 

These fiicts point not only to the great antiquity and effectiveness of 
the Klamath Gap, but also to a former east and west continuity of 
range of Boreal species between the Rocky Mountains of Utah and 
Colorado and the Sierra Nevada of California^ a distance of at least 
500 miles. 
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MAMMALS OF SHASTA. 

Sorex shastensis sp. nov. Shasta Shrew. 

Tjfpe from Wagon Camp, Mount Shasta (alt. 5,700 ft. in the lower part of the Cana- 
dian zone). No. 95450, IT. 8. Nat. Mus., Biological Survey Coll. Collected Sept. 
26, 1898, by W. H. Osgood. Orig. No. 317. 

Characters. — Size small; decidedly smaller than 8. vagrans; tail 
rather short; ears small, bat conspicnoas. Third unicuspid smaller 
than fourth. Skull and teeth peculiar. 

Color. — Type specimen, in change from summer to winter x)elage: 
Head and sides of neck to shoulders dull fulvous brown ; rest of upper 
parts dark steel gray; underparts ashy brown; tail sharply bicolor, 
dusky above, bufty below, becoming dusky toward tip. 

Cranial characters. — Skull small, decidedly smaller than in tmgrans 
and as small as in cali/omicus; brain case moderately high — not at all 
flattened as in calif ornicus; rostrum rather small (about as in calif orni- 
eus)'j constriction swollen. Tooth row, as a whole, somewhat shorter 
than in calif ornicus; unicuspids decidedly narrower, particularly the 
first and second; molariform series much as in ealifomicus, but slightly 
smaller; large premolar very broad posteriorly. 

Measurements. — Type: Total length, 90; tail vertebrae, 35; hind 
foot, 12. 

Remarks. — This new species is based on a single specimen caught by 
W. H. Osgood in a trap set in a springy place among the Shasta firs, 
immediately above Wagon Gamp. In the same trap, and in the iden- 
tical spot, he caught also specimens of Neosorex navigator and Neuro- 
trichus gibbsi major. Several specimens of Sore^: va^rans amcenus were 
caught near by, but no others of this species. 

Sorex shast^nsis is a small shrew of uncertain affinities. In several 
respects it resembles 8. californicusj but differs from this species mark- 
edly in color, and still more in the form of the cranium and narrow- 
ness of the unicuspidate teeth. 

Sorex vagrans amoenus Merriam. Sierra Shrew. 

Twenty-two specimens of this small shrew were collected on Shasta 
and about its base. Two were caught among the tules at Big Spring, 
in Shasta Valley, on the north side of the mountain ; two at Warm- 
castle Soda Springs, in Squaw Creek Valley, on the south side; and 
nineteen in the Canadian zone and lower part of the liudsonian from 
Wagon Camp up to upper Squaw Creek, Mud Creek, and Ash Creek. 
Most of them were trapped under logs in damp places. 

87 
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Sorex montereyensis Merriam. MoDterey Shrew. 

Six specimens of this large long-tail shrew were secured-— one at the 
lower edge of the Hudsonian zone, near Mud Greek; four in the Can- 
adian zone, in Mud Greek Canyon ; and one in the Transition zone, in 
Squaw Creek Valley, near Warmcastle Soda Springs. 

Sorex (Heotoiex) navigator Baird. White-bellied Water-shrew. 

Apparently rather scarce, as a large amount of trapping resulted in 
the capture of only four specimens. These were obtained at as many 
localities, namely, the head of Panther Creek, upper Squaw Greek, 
upper Ash Creek Canyon, and Wagon Camp, all in the Canadian zone. 

Veorotrichus gibbfi major subsp. nov. Large Shrewmole. 

Tifpe from Carberrj Ranch, Shasta County, Calif, (alt. 4,100 ft., between Mts. Shasta 
and Lassen). No. 65321, <? ad., U.S. Nat. Mus., Biological Survey Coll. Collected 
May 18, 1894, by C. P. Streator. Orig. No. 3789. 

Characters. — Similar to X. gibbsij but decidedly larger; hind feet 
larger; forefeet much broader and longer; tail much longer; under 
parts darker; skull larger and broader; fifth upper lateral tooth (the 
^large premolar') decidedly smaller than in JV. gihhsi^ and possessing a 
distinct anterior cusp on the cingulum, which is absent in gibbsi; fifth 
lower lateral tooth (the ' large premolar') decidedly larger than in gibbsi. 

Measurements. — Average of 3 specimens from type locality: Total 
length, 120; tail vertebnie, 40; hind foot, 17. Average of 4 specimens 
from Mount Shasta: Total length, 113; tail vertebra*, 41; hind foot, 
16.2. 

Remarks. — Four specimens of this new form of Gibbs shrewmole 
were collected by our party on Shasta — all in the Canadian zone. 
Three were caught in Mud Greek canyon near the mouth of Clear 
Greek by Walter E. Fisher and W. H. Osgood, and one was taken at 
Wagon Gamp by Osgood. In May, 1804, my assistant, Clark P. Streator, 
obtained 3 specimens (the type and cotypes) at Garberry Banch, on the 
south side of Pitt liiver, between Mounts Shasta and Lassen. Garberry 
Banch is in the upper part of the Transition zone. The Canadian 
zone specimens from Shasta are not quite so large, but agree in other 
characters. 

Seapanns ealifomions (Ayres). California Mole. 

Vernon Bailey found a dead mole of this species, October 3, in the 
road between Wagon Camp and Sisson at an altitude of 4,500 feet. 
He reported mole ridges as common in places a little below Wagon 
Gamp, and also in sandy soil in the Murray pine belt east of the moun- 
tain; W. H. Osgood saw mole ridges in Shasta Yalley. 

Myotis evotis (H. Allen.) Big-eared Bat. 

At Sisson, September 5, B. T. Fisher obtained a specimen from a 
small boy, who caught it in a kitchen. The species doubtless ocoors 
in Shasta Yalley also. 
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MyotiB Inciftigiis longicrus (True). 

At Wagoa Camp, July 17, Walter K. Fislier shot oiie of tbese bats. 
Small bats were abundant here, but kept so much in the forest that 
they were hard to shoot. 

MyotiB oalifoniicus (And. & Bach.). California Bat. 

A single specimen of this species, collected on Mount Shasta by C. H. 
Townsend, is recorded by Miller in North American Fauna, Ko. 13, 
page 71, October, 1897. 

Myotis ynmanensis satnratas Miller. 

Common among the alpine hemlocks at Squaw Creek Camp, where 
they were seen every night, darting in and out of the flickering light 
of the camp fire. Here I shot one the evening of August 3, and four 
the evening of August 9. Late in July and early in August small bats, 
probably the same species, were seen nearly every evening at the tem- 
porary camps on or near upper Mud Creek. The species is interesting 
as the only bat secured in the Hudsonian zone. 

Vespertilio fdacns Beanvois. Large Brown Bat. 

Common at Wagon Camp, where Vernon Bailey shot one July 17, 
and I shot three the evening of July 28. Many more could have been 
killed if desired. In 1883 C. H. Townsend obtained it at Sheep Rock. 
The species is one of the commonest in the foothills and valleys, and is 
easily recognized on the wing by its large size and its character of flight. 

[Arotomys flayiventer (And. & Bach.). Mountain Marmot. 

It may be asserted with confidence that no marmots of any kind live 
on Shasta. Our collectors were at work on the mountain from July 15 
until October without seeing a single individual. Moreover, when 
Vernon Bailey and I made our trip completely around the peak the 
latter part of July we kept near timberline all the way and made a 
special search for marmots, but were unable to find a trace of their 
presenca] 

SpermophiliiB douglaBi (Richardson). Oregon Ground Squirrel. 

Common at Sisson and in McCloud and Shasta valleys, whence it 
ranges up through the manzanita chaparral of the basal slopes nearly 
to Wagon Camp. At Sisson R. T. Fisher collected eight during the 
first half of September, and says of them : " One of the few really plen- 
tiful mammals at Sisson. Hardly an acre in the valley is free from 
their burrows. Under the barns and houses, in the fields, along the 
hot slopes east and west of the town, and even in the woods, one con- 
stantly sees them. At the time I write of, September 1-15, they seemed 
to be feeding chiefly on acorns and chinquapins — acorns in the valley-, 
chinquapins on the western slopes. In behavior they were wild and 
sneaking; at all times difficult to approach. None appeared to have 
hibernated." 

21753— No. 16 12 

Digitized by V^OOQ IC 



90 NORTH AMERICAN FAUNA. Iho.16. 

At Big Spring, in Shasta Valley, where they abound, W. H. Osgood 
saw several climb up on a beam and enter an opening in a granary. 

Callospermophilns ohrysodeirus Merriam. Golden-mantled Ground 
Squirrel. 

One of the most abundant and conspicuous mammals of the moun- 
tain, where they were seen daily from the manzanita belt up to timber- 
line, and where 52 si^ecimens were collected. At Sisson they are rare, 
but 2,000 feet higher are fairly common, as they are also in Squaw Creek 
Valley at the south base of the mountain. In the fir forest they make 
their homes under logs or about the roots of trees, but in the neighbor- 
hood of timberline live in burrows under the rocks, often in slide rock, 
associated with small colonies of conies. At low altitudes they are 
usually unwary and maybe easily killed with the * auxiliary' barrel, 
but in the neighborhood of timberline they are so exceedingly shy it 
is difficult to approach within gunshot. At our camp among the alpine 
hemlocks on upper Squaw Creek they first kept at long range, but find- 
ing 9S harmless gradually overcame their fear, and finally, toward 
the end of the season, came to be one of the most persistent of camp 
robbers, stealing bread and other eatables. At the same time they 
never came freely and boldly as did their associates, the chipmunks, 
but always stole in silently and if possible kept out of sight. 

This species goes into winter quarters much later than its relatives in 
the BoQky Mountain region. On Shasta it was seen daily near timber- 
line until after the middle of September and a few were noticed on 
warm days as late as September 24, but all those secured during the 
latter part of the month were young of the year. Between Wagon 
Camp and Sisson they were seen as late as September 26. 

Entamias amoenuB (Allen). Klamath Chipmunk. 

Abundant in the chaparral of the lower slopes and thence up through 
the forest to timberline. Fifty-three specimens were obtained at vari- 
ous points on the mountain. At Wagon Camp they were common 
and were seen picking unripe serviceberries the latter j^art of July. 
At the south base of the mountain one was killed as low down as 
Warmcastle Soda Springs in Squaw Creek Valley. In the forest they 
live mostly about logs and stumps and are quite fearless, but along 
the upper edge of timber, where they live among the bare rocks, they 
aretnuch more wary. 

Entamias senex (Allen). Allen Chipmunk. 

Abundant in the Shasta fir belt and ranging down to Sisson and 
Warmcastle Soda Springs at the base of the mountain and up to the 
upper limit of continuous timber, though perhaps not to extreme tim- 
berline. Sixty-eight specimens were secured. 

At Wagon Camp they were common and were usually associated with 
their small cousin, E. amcentis. They are more arboreal than the other 
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chipmanks and we often saw them in the trees 40 or 50 feet above the 
groand, moving about in the branches or chasing one another aronnd 
the great trunks of the hemlocks and $rs. At our camp in the alpine 
hemlocks on Squaw Creek they were the most abuudant and most fear- 
less of the diurnal mammals. Here they were constantly associated 
with the less abundant golden-mantled ground squirrels (Gallospermo' 
philus chrysodeirua), compared with which they are bolder, more active, 
more graceful, and more interesting. 

In camp they made frequent visits to the mess box, which they 
clearly regarded as public property, approaching it boldly and without 
suspicion and showing no concern at our presence — in marked contrast 
to the golden-mantled ground squirrels, which approached silently, 
stealthily, and by a circuitous route, in constant fear of detection. If 
disturbed while stuffing their cheek pouches with bits of bread, pan- 
cake, or other eatables, each chipmunk usually seized a large piece in 
its mouth and scampered off, returning as soon as we withdrew. In 
fact, they made themselves perfectly at home in camp, and evidently 
ranked us with other harmless inhabitants of the forest. They climbed 
up the sides of our tent and over towels hung to dry on branches, as if 
such things had always been a part of their environment. It should be 
added, however, that the most familiar animals were always the young 
of the year, which probably had no recollection of the time before our 
arrival. 

Along the upper border of the timber, where the ground is more 
open and is covered with gray rocks and pumice instead of the dark felt- 
ing of hemlock and fir needles and cones, the chipmunks are far more 
alert and wary. 

After the middle of September the adults were rarely seen, and after 
the 20th the young came out only during the warmest part of the day. 

At Sisson, E. T. Fiaher found these chipmunks more abundant than 
any other mammal. They were common in the woods, in the chapar- 
ral, on the hillsides, and in the bottom of the valley. At the time of 
his visit — from the end of August to the middle of September — ^they 
were in the molt and very ragged. 

Soinnu albolimbatiu Allen. Sierra Pine Squirrel. 

[=8. calif omicus Allen, preoccupied.] 

Common in the Canadian zone forest of Shasta firs, and in the Transi- 
tion forest of mixed pine and Douglas spruce. Among the Shasta firs 
they were seen on all sides of the mountain and came up as high as the 
lower edge of the alpine hemlocks. Among the pines and Douglas firs 
they were seen as low as Bear Butte, near Squaw Creek Valley, and 
were common at Sisson and thence northward along the base of the 
Scott Mountains. Like other pine squirrels they lay up stores of cones 
for winter use. At low elevations they rival the large gray tree sqi^irrels 
in collecting the seeds of the huge cones of the sugar pines. At higher 
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elevations they seem to feed largely on the much smaller seeds of the 
Shasta firs, the cones of which they collect in large numbers. These 
cones are gathered in heaps at the bases of trees, where the squirrels 
live, and are also stored in decayed logs, where they are stuffed into 
all available openings. As 1898, the year of our visit, was an ' off year' 
for cones, we were forced, in order to obtain si>ecimens, to take advan- 
tage of the stores made by these squirrels the previous year. In 
them we found innumerable cones, more or less perfect and with the 
seeds still untouched, of both Abies shmtensis and A. lowiana, 

SciuroB fossor Peale. Oregon Gray Squirrel; Large Tree Squirrel. 

Fairly common in the pine forest covering the southern and western 
basal slopes of Shasta. At different times during the summer these 
large squirrels were seen in Squaw Creek Valley and between Sisson 
and Edgewood. On July 13 Vernon Bailey found them common near 
Bear Creek, between Fall River Valley and Shasta, where the sugar 
pines begin. They were then cutting off the scales and eating the green 
seeds of the half-grown cones of sugar pines. 

Sduroptenm alpinns klamathensis Merriam. Klamath Flying Squirrel. 

The only flying squirrel seen by our party was observed by me in 
August on a cedar stub near a small stream a couple of miles below 
Wagon Camp, but was not secured. There is therefore some uncertainty 
as to the species. At Sisson I was informed that a boy had a pair alive 
in a cage, but he left town with them before they could be examined. 

Castor canadensis Euhl. Beaver. 

Probably not now living in the immediate vicinity of Shasta, although 
in 1883, according to C. H. Townsend, "a number of them occupied 
unmolested a dam, which they had constructed in a corner of a meadow 
belonging to Mr. J. H. Sisson." They were formerly common in Shasta 
River, where Walter K. Fisher was recently told a few were seen in 
the winter of 1898-99. 

Aplodontia major Merriam. Aplodontia; Sewellel. 

In making the circuit of Shasta the latter part of July, Vernon 
Bailey and I discovered a colony of aplodontias in some rank vegeta- 
tion covering a springy place in Ash Greek Canyon, in the upper part 
of the Canadian zone. A little later W. E. and K. T. Fisher were sent 
there and obtained two specimens. About the same time they and 
W. H. Osgood caught eight in Mud Creek Canyon near the mouth of 
Clear Creek, at an altitude of nearly 7,000 feet. 

Aplodontias live in wet or damp places usually overgrown with rank 
vegetation, and preferably in springy, sloping ground where some ol 
their innumerable burrows and sunken runways are kept wet by tbe 
cold trickling water. As is well known, they cut various plants, com 
monly rank or woody kinds, which they gather and carry in bundles 
to their burrows, or to places near by, where they spread them out to dry. 
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In Ash Creek Canyon Walter Fisber found their cuttings to consist 
chiefly of ferns and willows — the latter carried from a loug distance. 
In Mud Creek Canyon the cuttings consisted chiefly, according to 
W. H. Osgood, of thimbleberry bushes, mountain ash, and brake 
ferns — the latter predominating, and in one place forming a pile as big 
as a bushel basket. The animals commonly live in colonies, but Osgood 
concluded that in Mud Creek Canyon only one individual, or at most, 
a pair, lived in one place, ^Hhongh several may be distributed among 
the branches of a stream." 

Mus mnsonlns Linn. House Mouse. 

Abundant at Sisson, and running wild like the native species. B. 
T. Fisher reported them as constantly getting into his traps, partic- 
ularly in the weeds and sedges in wet places along the banks of Cold 
Creek, where he caught a dozen or more. 

Beithrodontomys Idamathenns sp. nov. 

Type from Big Spring ('Mayten^, Sharta Valley, Calif. No. 95444, ^ ad., U. S. 
Nat. Mns., Biological Survey Coll. CoUeoted Sept. 18, 1898, by W. H. Osgood. 
Grig. No. 281. 

Characters. — Size medium; ears and hind feet large; tail long, only 
slightly shorter than in longicauda; color grayish or brownish gray, 
decidedly paler than longicauda. 

Color, — Summer pelage: Upperparts pale grayish brown, washed 
with butty on sides; underparts white, tail bicolor, dusky above, 
whitish below. 

Cranial characters. — Skull rather large; braincase and rostrum rel- 
atively broad ; andital bullae small. The skull as a whole agrees better 
with that of megalotis than with that of longicauda ^ particularly in the 
length of palate and breadth of braincase; but the rostrum is broader 
and the andital bulke are smaller than in either. 

Measurements. — ^Type : Total length, 149 ; tail vertebne, 71 ; hind foot, 
19. Average of 2 adults from type locality: Total length, 144; tail 
vertebrae, 66; hind foot, 18.5. 

Retnarks. — Both in color and cranial characters Beithrodontomys 
Jclamathensis resembles the pale grayish R. megalotis of the desert 
region of the southern part of the Great Basin much more closely, than 
it does the dark brownish B. longicauda of California west of the 
Sierra. 

This new harvest mouse is common in wet places in Shasta and Lit- 
tle Shasta valleys, where four specimens were obtained by W, H. 
Osgood and R. T. Fisher. They were caught in little runways in wet 
grass near tules. The species doubtless reached Shasta Valley by way 
of the open Klamath country. During our explorations in eastern 
Oregon in 1896, numerous specimena of the same species were caught 
by my assistants, B. A. Preble and Cleveland Allen, in the tule marshes 
bordering the streams connecting Malheur and Harney lakes. 
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Peromyscns gambeli (Baird). Commou White-footed Mouse. 

Common on all, or nearly all, parts of the mountain from Sisson up 
to and possibly a little above extreme timberliue. One hundred speci- 
mens were collected. 

In choosing their homes these mice are easily suited, for they seem 
equally contented among the dense vegetation in damp parts of the 
bottoms of canyons and among the bare lava rocks and pumice soil ot 
the driest timberline slopes. Some were caught also in the heather 
meadows bordering the little streams in the Hudsoniau zone. At 
Sisson K. T. Fisher found them rather rare except in damp woods 
along Cold Creek, where he caught a number under roots and stumx>8 
close to the water. 

Peromyscns boyli (Baird). 

Exceedingly rare, or else of such peculiar habits that it escaped 
observation. Only a single specimen was obtained on Shasta. It was 
caught at the extreme upper limit of the Canadian 7X)ne (alt. 7,800 feet) 
on Squaw Creek, August 9, by Walter K. Fisher. Others were secured 
at Fall River Lake, in the Transition zone, southeast of the base of the 
mountain. 

Peromytciii tmei (Shf.). Big-eared Mouse. 

Collected in Little Shasta Valley by Walter K. Fisher, who found it 
living among bushes of Ceanothus cuneatus. 

Veotoma ftiscipes Baird. Kound-tail Wood Kat. 

Not found on Shasta, but common in some of the low valleys at its 
base. Their characteristic stick houses were seen in the juniper forest 
at the southern end of Shasta Valley, in the chaparral near Oazelle, 
and in several places in the Scott Mountains (Bailey). In Little Shasta 
Valley one was collected September 19 (Osgood). 

Veotoma cinerea Ord. Bushy-tail Wood Bat. 

Bather scarce. Only four specimens were obtained — ^two in Mud 
Creek Canyon near the month of Clear Creek, and two high up on 
Squaw Creek (alt. 8,800 feet). Of those caught in Mud Creek Canyon, 
one was trapped at the end of an old log, the other at the entrance to 
an aplodontia burrow. Shasta abounds in the kinds of ledges and 
cliffs usually inhabited by this species, but, except at rare intervals, no 
traces of the animals were found. 

MicrotaB califomicns (Peale). Calitbmia Vole. 

Not obtained by us except in Shasta Valley, where six specimens 
were secured in September by W. H. Osgood and B. T. Fisher. Their 
runways were found in very wet places in the tules at Big Spring, in 
Shasta Valley, and along Little Shasta Creek. Walter K. Fisher 
secured specimens along Shasta Biver, northeast of Edgewood. 
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llicrotiu montanns (Peale). 

Not obtained on Shasta, but collected at Fall Biver Lake in August 
by W. K. Fisher. In August, 1883, seven specimens were collected in 
the grassy meadows at Sisson Tavern by C. H. Townsend. 

Kicrotiu mordax (Merriam). Mountain Vole. 

Common in suitable moist places throughout the Canadian and Hud- 
sonian zones, particularly in the heather meadows a little below timber- 
line, where, though chiefly nocturnal, they were sometimes seen in the 
daytime. Their burrows abound in the heather beds, especially along 
the overhanging banks of streams, and are so large that some of them 
were at first mistaken for those of Microtus arrieoloidesj a species which 
does not occur on Shasta. They were not found in the dry forest. 
Seventy- four si>ecimens were collected, of which only six were obtained 
at Wagon Gamp. Near Sisson Tavern E. T. Fisher caught fifteen along 
"the wet and bushy banks of a long ditch.'' They probably reach 
Sisson not from Shasta, but from Mount Eddy, in the Scott Mountains, 
near the foot of which Sisson Tavern is situated. Still, it is possible 
that the two colonies are connected along some of the few cold streams 
that traverse the Transition zone slopes of Shasta. 

Evotomys mazama Merriam. Mouittain Evotomys. 

Fairly common in moist places in the Shasta fir forests of the Cana- 
dian zone, where nineteen specimens were obtained. Ten were col- 
lected in Mud Creek Canyon near the mouth of Clear Creek (altitude 
6,700 feet); seven along Squaw Creek from 6,700 up to 7,700 feet; one 
at the head of Panther Greek at 7,700 feet, and one at Wagon Camp at 
6,700 feet. They were usually caught in traps set under logs in damp 
or wet places. 

Phenacomys orophilus Merriam. Lemming-Mouse. 

Eare and local, judging from the results of our trapping. Only three 
specimens were obtained — all in the heather meadows along the upper 
part of Squaw Creek, where they were caught August 7, 10, and 12 by 
Walter -K. Fisher. 

Thomomys montioola Allen. Sierra Pocket Gopher. 

Abundant throughout the boreal slopes of the mountain, from the lower 
part of the Canadian zone to above timberline. In the dai-k forests of 
Shasta firs their mounds were seen wherever there was enough small 
vegetation to frimish food, and were commonest along the streams and 
about the edges of marshy places, where plant life is abundant and luxu- 
riant. Above the line of continuous timber their mounds were noticed 
on many of the pumice slopes between the altitudes of 8,000 and 9,(KK) 
feet. Above the head of Squaw Creek a small colony was found at an 
altitude of 8,300 feet, and another between 8,900 and 9,000 feet. On 
the east side of Mud Creek Canyon they were seen at 8,800 feet, and on 
the west side at 8,900 feet. On our trip around the mountain near 
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tiraberline, the latter part of July, their mounds were found in almost 
everyplace where the soil was deep enough for the animals to work; 




Fio. 31.— AViiitm* CArtli plug8 of pook«'t gopher. 




Fio. 32.— Moimd made by pocket gopher. (Photographed by W. H. Osgood,) 

and on the north side they were abundant nearly up to timberline, both 
on the main x)eak and on Shastina. 
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At Wagon Camp, and thence eastward to Panther Creek, the whole 
country is honeycombed with their subterranean passages. While we 
were at Wagon Camp they were unmitigated pests, throwing up little 
mounds of fresh earth in our midst every day and keeping the ground 
disturbed the whole time, so that it was impossible to walk in any 
direction outside of the marsh without stirring up a cloud of dust. I 
shot several in camp in the daytime, as they poked their heads out of 
their burrows, pushing little loads of dirt before them. They throw 
out the earth so rapidly that it is difficult to observe the process accu- 
rately. One appeared to empty it from his pouches, but I shot him in 
the act and found his pouches free from dirt and full of cut pieces of 
roots. 

On the higher slopes the winter earth plugs — the cylinders of earth 
mixed with heather which in winter are pushed up into the snow from 
the underground passages — ^remain on the ground all summer, a strik- 
ing evidence of the absence of rains, for a single hard shower would 
disintegrate and wash them away. They usually take the form of 
irregular serpentine ridges; but on Squaw Creek one was found which 
formed a complete oval ring with radiating cylinders. A photograph 
of this one, taken August 1, 1898, is here reproduced. (See fig. 31.) 

Thomomys montioola pinetomm subsp. nov. Pine- woods Gopher. 

Tjfpe from Sisson, SUkiyoa County^ Calif. No. 95152, ^ ad., U. S. Nat. Mns., Biological 
Survey CoU. . Collected Sept. 4, 1898, by R. T. Fisher. Grig. No. 173. 

Characters. — Similar in general to T. monticolaj but slightly smaller; 
skull shorter and broader; color very much paler. 

Color. — Upperparts pale fulvous, almost orange ftilvous (in striking 
contrast to the much darker colors of monticola B,nA mazapia); nose 
dusky; sides of head in one pelage plumbeous or slaty faintly washed 
with buffy; in other pelage strongly washed with ochraceous. 

Cranial eharaoters. — Skull, contrasted with that of monticolaj short 
and broad, with zygomata much more widely spreading. 

Measurements. — ^Type: Total length, 210; tail vertebr^, 76; hind 
foot, 28. 

Remarks. — Common at Sisson and thence up to Wagon Oamp, grading 
gradually into T. monticola. 

Dipodomys oalifoniicus Merriam. Kangaroo Bat. 

Common in the manzanita chaparral on the south side of Shasta 
from Squaw Creek Yalley, near McClond Mill, up along the road to 
Wagon Camp, as far at least as an altitude of 4,800 feet, where their 
unmistakable tracks abounded in the dusty soil. In Shasta Yalley 
they are exceedingly abundant and destructive to grain, according to 
complaints of the ranchmen. Here W. H. Osgood found their little 
trails winding about through the sage brush in all directions, and saw 
fresh tracks in the road every morning. 
21753— No. 16 13 
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PerognathnB mollipilosiu Coues. Mouutaiu Pocket-Mouse. 

Common in the manzanita chaparral, a little below Wagon Gamp, 
where four were caught in July by R. T, Fisher. But the most extra- 
ordinary locality at which the species was found — and for that matter 
the most remarkable and abnormal place in which any species of the 
family has ever been found — is a subalpine pumice basin near timber- 
line at the head of Panther Creek, where Walter K. Fisher discovered 
it and caught two the night of July 18. Later, six more were secured 
at the same place. 

In Shasta Valley Vernon Bailey and W. H. Osgood found abundant 
signs of some species of Perognathus, but did not obtain specimens. 
The species in probably P. parvus, which is common in the adjacent 
Klamath Basin. 

Erethizon epizanthns Brandt. Porcupine. 

Apparently common, and yet not a specimen was obtained. Their 
chai::acteristic gnawings on the trunks of small trees were seen at 
many points around the mountain, usually in the Hudsonian or upper 
part of the Canadian zone. They were common among the dwarf 
timberline white-bark pines on the north sides of both Shasta and 
^hastina; and in a small forest of young Shasta firs between Mud 
Creek Canyon and Cold Creek. Near timberline we several times 
foupd small trees whose tops had been gnawed in winter when they 
protruded above the snow. In a single instance fresh tracks were 
seen ip the trail between Wagon Camp and Squaw Creek Camp ^by 
Vernon Bailey). And on August 4 our favorite mule came into camp 
with porcupine quills in his nose. C. H. Townsend found x>orcupinas 
in surprising abundance in Lassen County, south of Shasta, in 1883 
apd 1884, and gives an interesting account of their habits. 

ZapuB trinotatns alleni Elliot Sierra Jerboa. 

Fairly common in damp places on and near the mountain. Twenty 
specimens were collected — fifteen in the Canadian zone in Mud Creek 
Canyon near the mouth of Clear Creek (alt. 6,700 feet), two near the 
upper part of Mud Creek (alt. 7,900 feet), and three at Wagon Camp. 

One of the most attractive spots near Wagon Camp is a grove of 
ponderosa pines in which the ground is carpeted with strawberries 
and scarlet painted cups, mixed with ferns and scattered clumps of 
serviceberries. The soil, while not wet, receives enough moisture 
from the little streams that sink into the ground a few rods above to 
enable these plants to grow in such profusion that they form a con- 
tinuous meadow — ^Castilleja meadow' we called it, from the abundance 
of painted cups. Here the jerboas abound. We saw several in the 
daytime, leaping about like frogs in the dense vegetation, and caught 
one or two in our hands. 

In Mud Creek Canyon, W. H. Osgood informs me, they were also 
frequently seen in the daytime, in wet places under the white hellebore 
{Veratrum calif or nicum). 
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Zapns pacificuB Merriam. Valley Jerboa. 

Only two specimens of this little-known species were secured and 
one of these was destroyed in the trap. They were caught in thickets 
on the banks of Little Shasta Creek September 20 by R. T. Fisher. 

Ochotona schistioepB (Merriam). Cony; Pika. 

Relatively rare and confined to small and widely separated colonies. 
Daring our circuit of the mountain, made near timberline the latter 
part of July, we saw what we took to be signs of conies among rocks 
east of Mud Creek Canyon, but finding no more believed we had been 
mistaken, until the evening of July 24, when we camped on some rivu- 
lets of snow water on the north side of Shastina* Here we found a 
small scattered colony reaching up in the slide rock from about 8,000 
to nearly 10,000 feet, and a specimen was secured by Vernon Bailey. 
The next day we found signs in Cascade Gulch a mile or two northwest 
of Horse Camp. Later, 
when camped in the al- 
pine hemlocks on the 
small west branches of 
Squaw Creek, we found 
a colony in the slide 
rock close by. Conies 
were afterwards found 
on both sides of Red 
Butte and on the east 
side of Gray Butte, and 
Osgood heard one near 
the head of Mud Greek 
Canyon. In all, 14 speci- 
mens were collected. 

This species difi'ers in 
habits and voice from 
those of the Rocky Moun - 
tains; it is less noisy and less often heard iu the middle of the day, for 
which reason it is more apt to escape detection, and its common note, 
instead of the usual * bleat,' is a loud shrill eV eh^ or M eW eh\ It 
seems to be most active in the late afternoon and on moonlight even- 
ings, and its voice is heard at all hours of the night. 

On most mountains where conies live, their well known accumula- 
tions of plants of various kinds, cut and piled on the rocks to dry, are 
conspicuous objects. But on Shasta, where I often saw the animals 
carrying freshly cut plants to their dens in the slide rock, I failed to 
find a single * haystack.' In one place a few fresh stems of Polygonum 
newberryiy with its large broad leaves, were seen, and in another a large 
accumulation of old brown leaves of the same species mixed with a larger 
quantity of Fhyllodoce enipetriformis — apparently left over from the 
previous year. But the only real * haystack' found on the mountain by 
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any of the party was discovered on tbe east side of Gray Battle Septem- 
ber 25 by Vernon Bailey. It contained Upilobium spicatum^ Holodiscus 
disi^lory Monardella odoratissimay Hieraeium horridum^ Ceanothun veln- 
tinwiy and two species of grass. The bulk of the material was EpiUh 
hium and Monardella. 

On the west slope of Goose Nest Mountain, just east of Little Shasta 
Valley, Walter K. Fisher found conies common in an area of slide rock 
which extends in a practically unbroken stretch from the top to the 
bottom of the mountain. I have not seen the specimens. 

Lepus nuttalli Bachman. Sagebrush Cottontail. 

Several seen and two secured by W. H. Osgood in the sagebrush in 
Shasta and Little Shasta valleys, near the north base of the mountain. 

Lepns klamathenflis sp. nov. Klamath Babbit. 

^i>cfroin Fort Klamath, Oregon. No. 92248, 9 ad., U. S. Nat. Mub., Biological Survey 
Coll. Collected Jan. 25, 1898, by B. L. Conningham. Orig. No. 86. 

Characters. — Similar to L, columhiensis Bhoads, but color fulvous 
instead of yellowish, with a distinct white stripe on hind foot; skull 
characters distinctive. 

Color. — Summer pelage: Upperparts grizzled fulvous and black, the 
fulvous rather pale and dull, but not at all yellowish as in columbiensis; 
head, face, and pectoral collar dull fulvous; chin, throat, and beUy 
white; a white stripe, sometimes irregular, extending along full length 
of upper surface of hind foot, on inner side, and usually including toes. 
Winter pelage: Either snow white all over, or like summer x>elage 
but with black hairs much more plentiful. 

Cranial characters. — Skull similar to that of columbiensis but some- 
what smaller and narrower; Interorbital breadth at anterior notch less; 
bullae decidedly smaller (smallest of th^ americanusbairdi-washingtoni 
group) ; outer face of jugal very deeply grooved anteriorly, and with 
upper ridge reaching anteriorly beyond end of groove. 

Measurem&nts. — ^Type : Total lengthy 432; tail vertebrje, 28; hind foot, 
127. Average of 3 specimens from type locality: Total length, 410; 
tail vertebne, 39; hind loot, 126. 

Reinarhs. — Lepus Jclamathensis is a member of the americanus-bairdi' 
tcashingtoni group. In color it is intermediate between the yellowish 
columbiensis and the dark fulvous xcashingtoni. In cranial characters 
it agrees best with columbiensis^ particularly in the great length of the 
postorbital processes, but in the small bullae and peculiar form of the 
jugal it differs from all known members of the group. 

This rabbit is common in the alder thickets in marshy places and 
along streams near Fort Klamath, Oregon, from which place the late 
Major Chas. E. Bendire sent me several specimens in the winter of 
1883-84; and from which we have recently obtained additional spec- 
imens from B. L. Cunningham. 
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A curioas feature about Lepus klamathensis is the fact that it some- 
times does, aud sometimes does not, turn white iu winter. lu the 
Biological Survey collectioa we have brown specimens killed late iu 
January and white ones killed early in April. 

This species was not obtained on Shasta, but rabbit dung, supposed 
to belong to it, was found in many places, particularly under the dwarf 
Pinus albieaulU on the timberline ridges. Babbit signs and tracks 
were seen also in the manzanita chaparral, but as no specimens were 
secured the species is a matter of conjecture. 

Lepus californiciui Gray. California Jack Babbit. 

Occurs iu Shasta Valley at the north base of the mountain. Several 
were seen and one was killed near Edgewood September 30 by W. H. 
Osgood. 

OdocoileuB oolumbianiis (Bichardson). Columbia Black-tail Deer. 

Abundant on Shasta and throughout the surrounding region. Even 
at Wagon Camp, which probably is visited by more hunting parties 
than any other part of the mountain, deer were numerous, and their 
well-beaten trails were in constant use during our stay. At first the 
animals were commonest in the lower part of the Shasta fir forest, 
where for a long time they were not driven away even by the frequent 
shooting of our bird collectors. When we had been at Wagon Camp a 
week they were still common within an eighth of a mile. Later, how- 
ever, they became less numerous in the open forest and more abundant 
in the dense chaparral of manzanita and buck-brush a little lower 
down. They were common also on Bed Butte, and along all of the 
streams and canyons^ on the west, south, and southeast sides of the 
mountain. On the west side, where water is scarce, numbers used 
to visit the pools in Cascade Gulch, northwest of Horse Camp. In Mud 
Greek Oanyon their trails were so abundant as to form almost a mesh- 
work. When we visited this canyon first, July 22, Vernon Bailey saw 
eight deer; and several of us, resting on the west rim of the canyon, 
watched a doe and fawn on one of the trails on the opposite side. 
They were so plentiful in a canyon about a mile east of Squaw Creek 
that I named the place Deer Canyon. Several times during the season 
does with spotted fawns were seen in the Shasta fir forest. A yearling 

* spike-buck' killed on Squaw Creek by Vernon Bailey August 7 was in 
the velvet, and his worn summer coat was scant and faded. Another 

* spike-buck,' kiUed in the mountains west of Scott Valley September 
15, was in the fresh gray winter coat, with only a few red hairs of the 
summer coat left. 

In September the old bucks, which had not. been observed earlier, 
climbed the moantain and began to appear on the higher ridges, where 
they travel extensively in the timberline tongues of dwarf white-bark 
pines. On September 18 I followed the tracks of two large bucks along 
the upper part of Panther Greek and found where they had bedded 
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close together under a low Shasta fir on a steep slope, from which they 
could overlook the country below. 

C. H. Townsend, in his not€s on the mammals of northern California, 
gives an interesting accoant of this deer. 

Odocoilens hemionns (Kafinesqne). Mule Deer. 

In the region east of Shasta, where the Columbia black-tail is the 
prevailing species, 0. H. Townsend occasionally found the mule deer. 
^' But in Lassen County, a hundred miles farther south, the reverse was 
found to be the case,^ and he saw nothing of the Columbia black-taiL 
This was in 1883 and 1884. The mule deer was not observed on Shasta 
by our party, although the tracks of an immense buck, seen by me 
early in August on the rim of Mud Creek Canyon, may have been made 
by it. Sherman Powell, in a recent article in Forest and Stream (April 
27, 1899), states that mule deer are plentiful a little east of Shasta ^* on 
and around Olass Mountain, and also on the northeast slopes of Black 
Fox Mountain.^ 

Cervns oocidentaliB Ham. Smith. Elk. 

One of our party, R. T. Fisher, was informed by George B. Mitchell, 
county surveyor of Siskiyou County, that elk were shot in the neigh- 
borhood of Sisson as late as the early seventies. They were formerly 
abundant on and about Shasta, particularly in Squaw Creek Valley 
and Elk Flat, and used to range along the Scott Mountains, and thence 
westerly to the coast, where a few still exist. 

Antilocapra americana Ord. Prong-horn Antelope. 

Antelope, we were told, still inhabit the open pine forest east and 
northeast of Shasta. Formerly they were common in Shasta Valley and 
ranged west into the foothills of the Scott and Siskiyou mountains. 

The following information regarding their distribution was obtained 
by Walter K. Fisher: In winter they ranged in the country between the 
Edgewood divide and the foothills of the Siskiyou mountains north of 
Hombrook, extending into the low valleys west of Shasta River. They 
were most plentiful in the region between Little Shasta and Gazelle. 
Mr. Masgrave, one of the first settlers in Little Shasta Valley, is 
authority for the statement that formerly they frequently herded with 
his cattle. In Scarface Valley, west of Gazelle, he once saw a large 
herd which contained not less than two thousand animals. 

In summer the antelope ranged extensively through Goose Nest 
Mountain and wooded valleys in Butte Creek region, as well as in Shasta 
Valley, Big VaUey, Fall River Valley, and about Tule Lake, Klamath 
Falls, and Goose Lake. At present only a small herd remains. They 
stay in the remoter valleys east of the mountains and rarely come to 
Shasta Valley. In the summer of 1898 three were seen on the road 
between Little Shasta post-oflice and Butte Creek. 
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Ovis canadensis Shaw. Bighorn; Moantaiu Sheep. 

The bighoru no longer inhabits Shasta, but its bleaching bones still 
remain. In early days, and as late as the seventies, many were killed 
here by J. H. Sisson, of Sisson Tavern. Sheep Rock, at the northeast 
base of the moantain, was one of their favorite and latest resorts, but 
probably was not used during the breeding season. In 1868 George 
B. Mitx^hell saw a band of twenty near the head of Mud Creek Canyon. 
In 1883 C. H. Townsend found numbers of their horns and bones scat- 
tered about everywhere on Sheep Rock, and saw the complete skeleton 
of a bighorn at the foot of Mud Creek glacier, high up on Shasta. An 
old skull was found on Red Butte by Vernon Bailey during our stay. 

Canis lestes Merriam. Mountain Coyote. 

Common high up on the mountain, frequenting the pumice slopes 
above timberline, where their tracks were often seen. Coyotes were 
especially common east of Mud Creek Canyon, where R. T. Fisher 
saw two early in August. As no specimens were secured, the species is 
uncertain, but since 0. lestes is the animal inhabiting the Sierra farther 
south and (in a somewhat less typical form) the Klamath country farther 
north, it is assumed to be the mountain coyote of Shasta. 

Cams oohropus Esch. Valley Coyote. 

Common in Shasta valley and also at Sisson. R. T. Fisher heard them 
nearly every night during his stay at Sisson, from the lend of August 
until the middle of September; and about the end of September Ver- 
non Bailey and W. H. Osgood heard them howl at night in the south 
end of Shasta valley. A little farther north^ in the flat valley near 
Montague, I saw a highly colored one at close quarters in the day time 
August 31. In July, 1899, Walter K. Fisher secured one in Shasta 
Valley. 

Yulpes macroums Baird. Mountain Red Fox. 

Common on the upper slopes above timberline, where fresh tracks 
were seen nearly every day ; but the animals were very wary and refused 
to enter our traps. 

IFrocyoiL califomieos townsendi subsp. nov. Townsend Gray Fox. 

Type from Baird, Shasta County, Calif. No. 14130, U. S. Nat. Museum. Collected 
November 11,1 893, by C. H. Townsend. Orig. No. 49. 

Characters, — Similar to U, cali/ornious Mearns, but ears decidedly 
smaller; fulvous tints everywhere darker and richer; rostrum broader; 
zygomata broader anteriorly; carnassial teeth above and below, larger 
and thicker. The color of the upperparts and tail is grizzled gray and 
black, as in californictiSy but the fulvous of the ears, legs, and under- 
parts is very much darker and somewhat more extensive. The sides of 
neck and posterior part of throat are rufous, in shitrp contrast with the 
restricted white of the chin and anterior part of throat; the ears are 
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dark grizzled ftdvoos; the Vhite stripe on the hind foot of calif ot-nicus 
has disappeared and is represented by a pale streak. 

Remarlcs. — Gray foxes are abundant in the Transition zone aboat 
the base of Shasta, and although no specimens were secured by our 
party a number were obtained by 0. 11. Townsend in 1883 along the 
McCloud River. 

Felii oregonenda Bafinesque. Oregon Puma; Mountain Lion. 

Bather rare, but formerly common on Shasta. In July Bailey saw 
fresh tracks among the Shasta firs a little below Bed Butte. G. H. 
Townsend obtained seven specimens in Shasta Gounty in 1883 and 
1884, several of which were killed near the fish hatchery on the McGloud, 
He states: ^^It is practically impossible to raise colts in the Shasta 
Gounty hills on account of these x>ests. They destroy many hogs and 
young cattle also, but do not present so serious an imx>ediment to the 
keeping of these animals as in the case of horses. Mr. J. B. Gampbell, 
who trapped two panthers for me in 1883, told me that he had actually 
never seen more than two or three of the numerous colts born on his 
stock range, as they had been killed and devoured by panthers soon 
after birth." 

Lynx fieuKdatOB pallesoens subsp. nov. Wild-cat. 

Type from Boath base of Mount Adams, near Trout Lake, Washington. Ko. 76585, ^ 
ad., U. S. Nat. Mo*., Biological Snr>'ey CoU. CoUeoted January 10, 18^5, by 
D.N.Kaegi. Orig. No. 23. 

"Characters. — Similar to L.fasciatuay but slightly smaller and every- 
where very much paler, particularly the head and face; basal black 
ear patch (in winter pelage) indistinct or absent; gray ear patch larger; 
general color hoary gray, contrasted with the dark rich rufous of 
fasciatvs. Skull like that of fasciaimj but slightly smaller; camassial 
teeth and second upper molar less swollen. 

RemarJcs. — Specimens from the region about Shasta (Klamath country 
on the north and Pitt and McCloud rivers on the south) differ slightly 
from Trout Lake specimens; they show less tendency to spotting and 
have slightly larger camassial teeth and audital bullae. 

This wild-cat is fairly common in the chaparral of the basal slopes 
of Shaata. One was seen a little below Wagon Gamp, and tracks were 
several times noted by Vernon Bailey in the trail a little above Wagon 
Camp. Tracks were seen also in Sb^«ta Valley by W. H. Osgood. In 
1883-84 C. H. Townsend trapi)ed many wild-cats along McCloud River 
and the lower part of Squaw Creek, where they were "apparently as 
numerous as [gray] foxes, and as easily secured.'' Most of these belong 
to the present species, but one belongs to the following: 

Lynx califomicus (Mcarns). California Wild-cat. 

A specimen which I provisionally refer to this species was obtained 
by C. H. Townsend at Baird, on McCloud River, in 1883. It is a 
much smaller animal than L. fasciatits pallescens and has oonspica- 
ously smaller teeth. 
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Oulo Insciu (Linn.). Wolverine. 

We have no positive record of the wolverine from Shasta, but it is 
known to occur on both the Cascades and the Sierra, and one was killed, 
near Garberry Eanch, between Mounts Shasta and Lassen, about the 
year 1893 (reported by C. P. Streator). 

Wolverines are notorious wanderers and it is most probable that they 
occur on Shasta at intervals, even if they do not permanently liye 
there — ^which is by no means certain. 
Taxidea taxus (Schreber). Badger. 

Very rare on Shasta. In the trail between Wagon Gamp and Squaw 
Creek Camp fresh tracks were seen August 4, by Yernon Bailey, and 
in Shasta Valley, at the north base of the mountain, badger holes were 
reported by W. H. Osgood, who also found a dead badger in the road 
a few miles east of McCloud Sawmill. 
KephitiB ocddentalis Baird. Large Skunk. 

Common in the low country around Shasta. On * Horse Trail,' lead- 
ing up the mountain from Sisson, Bailey saw their tracks as high as 
an altitude of 6,500 feet. At Sisson they are particularly abundant in 
the wet meadows and thickets, wherein September R. T. Fisher caught 
two along Cold Creek. In Shasta Valley they are also common and 
several were caught by W. H. Osgood and R. T. Fisher. 
Spilogale latifrona Merriam. Little Spotted Skunk. 

Kot obtained by us, but known to occur in the general neighborhood 
of Shasta, both north and south of the mountain. In March, 1884, 
C. H, Townsend caught one on McCloud River, about midway between 
the mouth of this stream and Mount Shasta. 




Fio. 34.— Mink. (Drawn by Ernest S. Thompaon.) 

Xutreola vison energnmenoA (Bangs). Pacific Mink. 

Common along the streams at Sisson, where R. T. Fisher caught two^ 
one on Cold Creek, the other on the upper Sacramento River. 
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Kuftela canrina Merriam. Pacific Marten. 

Commou in parts of tbe dense forests of Shasta, particularly on the 
east side, where many are caught every winter by trappers. We did 
not succeed in obtaining a specimen, althoagh a line of 'meat traps' 
was kept out fully a month. Still, fresh tracks were seen in the mud 
along Squaw Creek a short distance below camp by Vernon Bailey. 




Fio. 35.— Marten. (Drawn by ErueHt S. Xlioiupson.) 



Muftela pennant! Erxleben. Fisher. 

Said to occur in the dense forest on the east side of Shasta, whence 
skins are brought to Sisson for sale nearly every winter. C. H. Town- 
send obtained two on McGloud Eiver, about halfway between the 
mouth of the river and Mount Shasta, in February, 1S84. 

Intra hudsonica Lacepi^de. Otter. 

Occurs along the upper Sacramento and McCloud rivers: not noted 
by our party. 

Pntorins arizonensis Mearus. Mountain Weasel. 

Apparently not common. Early in August three were caught in 
Mud Creek Canyon, near the mouth of Clear Creek, in traps set in 
Aplodontia runways. It is quite possible that another species, P. 
xanthogetiys oregonmj inhabits the low country about the base of the 
mountain. 

BassariBcns astutns raptor (Buird). Cacomistle; King-tail Cat. 

Kot observed by us, but doubtless occurs about the basal slopes of 
Shasta, as it has been captured both north and south of the mountain. 
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In February, 1884, O. H. Towpsend caught one on McCloud River, 
about halfway between the mouth of the river and Mount Shasta; he 
also mentions a Pitt Eiver miper who had a pair alive ; and 0. P. Streator 
reports it from old Fort Crook and Carberry Ranch. In September, 
1896, one of our collector^, E. A. Preble, caught one in upper Rogue 
River Valley, near Prospect, Oregon. 

Prooyon psora padfica subsp. nov. Pacific Raccoon. 

Tjfpe from KecheluB Lake, Cascade Mountains, Washington. No. 931S7, ad., U. S. 
Nat. Mu8., Biological Survey Coll. Collected Jan. 15, 1898, by C. Hansen. 

Characters. — Coloration dark; ground color dark gray instead of 
buiiy; tail rings continuous (not interrupted along median line below); 
last premolar, first molar, and audital bulLne larger than in psora. 

Color. — Upperparts dark gray everywhere profusely mixed with 
and obscured by black hairs; underparts sooty- plumbeous sparingly 
sprinkled with long buffy whitish hairs; sooty collar under throat con- 
tinuous and much darker than in psora; black rings on tail continuous; 
pale rings, particalarly the last one, obscured above by black hairs. 

Measurements. — Type (irom dry skin): Total length, 940; tail verte- 
bne, 310; hind foot, 115. 

Remarks. — This new raccoon is most typical in the northwest coast 
region, particularly about Puget Sound and along the basal slopes of 
the northern Cascades. Sx>ecimens from Pitt River and Little Shasta 
Valley are much nearer ^oct/fca than psora. 

Raccoons do not occur on the higher slopes of Shasta, but are common 
about its base. In Little Shasta Valley W. H. Osgood and R. T. Fisher 
found them particularly abundant about the middle of September, and 
caught several in traps set under prune trees. The animals were caus- 
ing muph annoyance to the fruit-raisers by nightly visits to the 
orchards^ 

IFrsus amencanus Pallas. Black Bear. 

Abundant. When we reached Shasta the middle of July, black 
bears were exceedingly common throughout the Shasta fir forest. On 
July 17, in going from Wagon Camp to timberline, we saw fresh tracks 
of a dozen along Panther Creek, and on the way down, three hours 
later, saw where four had crossed our trail after we had gone up. Their 
well-worn trails abounded along Panther Creek and were traversed 
daily until about the end of July, when, after our collectors had been 
shooting for nearly two weeks, the bears became alarmed and moved 
down into the nianzanita chaparral below the Shasta firs, where they 
remained the rest of the season. 

Urras horribilis Ord. Grizzly or Grisly Bear. 

Formerly abundant in the Shasta region ; now exceedingly rare or 
absent. W. H. Osgood was told when in Shasta Valley that a few 
years ago a huge grizzly known as ^Old Clubfoot,' which had been shot 
at repeatedly, was killed near Goose Nest Mountain, just north of 
Shasta. 
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BIRDS OF SHASTA AND VICINIT7. 

(All datea except where the year is stated are for the year 1898.) 

1. Podilymbns podiceps. Pied-billed Grebe; Hell Diver. 

Several seen in the pond at Big Spring, in Shasta Valley, September 
17, by W. H. Osgood. C. H. Townsend obtained it " on ponds near the 
base of Mount Shasta in summer" in 1883 or 1884. 

2. Anas boschas. Mallard. 

W. H. Osgood shot a mallard in Lower Sqnaw Creek, near Warm- 
castle Soda Springs, September 13, and found the species common at 
Big Spring, in Shasta Valley, September 17. In 1883 C. H. Townsend 
^^ found mallards August 1, at the base of Mount Shasta, in certain wet 
meadows where, in all probability, they had nests." 

3. Qnerqnedida cyanoptera. Cinnamon Teal. 

The commonest duck on the small ponds and streams in Shasta Val- 
ley September 17-20 (Osgood). 

4. Spatnla dypeata. Shoveller. 

Several seen in Shasta Valley September 17 by W. H. Osgood. 
5* Dafila acuta. Pintail. 

A flock of six seen in Shasta Valley September 18 by W. H. Osgood. 

6. Branta canadensis. Canada Goose. 

Three seen at Big Spring, in Shasta Valley, September 18 (Osgood). 

7. Ardea herodias. Great Blue Heron. 

Seen at Sisson July 13 by W. H, Osgood, and repeatedly observed 
during the first half of September by E. T. Fisher; several seen in 
Shasta Valley September 17-20 by W. H, Osgood; common along 
Shasta Eiver (W. K. Fisher). 

8. Ponana Carolina. Sora Bail. 

One seen in Shasta Valley September 18 by W. H. Osgood. 

9. Fnlica americana. Coot; Mud Hen. 

One seen among the numerous ducks in the pond at Big Spring, in 
Shasta Valley, September 18 (Osgood). 

10. OaUinago delicata. Wilson Snipe. 

In Shasta Valley one was seen by W. H. Osgood September 18; and 
I saw one at Edgewood August 2, 1899. On a small tributary of 
McCloud Eiver, flowing from the east base of Mount Shasta, one was 
shot by C. H. Townsend July 25, 1883. 

109 
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m . Erenuetes occidentalis ( ?) Western Sandpii>er. 

A flock of small sandpipers supposed to be this species was seen by 
W. H, Osgood in Shasta Valley September 19, 

12. Totaniu flavipes. Yellow-legs. 

A wader believed to be this species was heard in Shasta Valley Sep- 
tember 19 by B. T. Fisher. 

13. Helodromas solitarins cinnamomeiuu Western Solitary Sandpiper. 
!Not observed by us, but in 1883 a male was seen at Sisson on August 

3 by C. H. Townsend. 

14. Aotitis macnlaria. Spotted Sandpiper. 

C. H. Townsend secured a spotted sandpiper at Sisson August 2, 
1883. Late in July, 1899, Walter K. Fisher found it rather common on 
Shasta Biver. 

15. JEgialitis Yodfera. Killdeer. 

Common at Sisson, where from July to early September a small flock 
was always crying and feeding in the meadows between the town and 
Sisson Tavern. Abundant and noisy in Shasta Valley Septembw 
17-20 (W. H. Osgood). 

16. Oreortyx piotns plumifems. Plumed Mountain Quail. 

Fairly common, but not often seen, in the Shasta fir belt and the 
manzanita chaparral along its lower edge. Two or three broods were 
found near Wagon Gamp the latter part of July, when the young were 
hardly a third grown. Several were seen and killed high up on Mud 
Creek Canyon August 8 by E. T. Fisher and W. H. Osgood, who also 
saw several flocks in Shasta Valley September 17-20. At Sisson, the 
first half of September, B. T. Fisher found many small flocks in the dry 
woods and chaparral west of the village. 

17. Lophortyx califomicus vallicola. California Valley Quail. 

Not found on the mountain, but common in Little Shasta Valley, 
where W. H. Osgood secured a specimen September 19. In August, 
1883, C. H. Townsend saw them '*in considerable numbers at the base 
of Mount Shasta,^ near Sisson. 

18. Dendragapns obscunu Ailiginosus. Sooty Grouse. 

Fairly common in the Shasta fir forest, and less so at higher alti- 
tudes. At Wagon Camp, during the last half of July, we often saw a 
hen grouse with half a dozen young; and in a rocky place among the 
alpine hemlocks near Squaw Creek, in September, we several times 
rau across a small flock, all full grown, feeding among patches of moun- 
tain chinquapin and the dwarf mountain manzanita (Arctostaphylos 
nevadensis). Berries of the latter formed the principal contents of the 
crop of one killed by Vernon Bailey August 24. Mixed with these 
berries were seed capsules of Pentstemon gra^lentus and a few large 
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ants. Usually the grouse were found singly or in bunches of two or. 
three in the forest. When disturbed they generally flew up into the 
tall Shasta firs, where, instead of remaining motionless like many 
grouse, they walked about among the branches, stepping deliberately 
from limb to limb, but keeping on the opposite side from the enemy, so 
that it was almost impossible to se^ them. 

The old males were sometiines. found high up on the lava ridges 
among dwa,r{ Pinus albicaulift^ 1,000 feet or more above the continuous 
forest. When flushed they usually spread their wings and soared down 
the steep mountain side until lost from sight in the forest below. The 
^hooting' or 'booming' of the old males, so often heard iu the northern 
Cascades, was not heard by any of our party on Shasta. 

19. Zenaiduija maoroura. Mourning Dove. 

Fairly common at Sisson. In Shasta Valley W. H. Osgood found 
them abundant September 17-20. 

[The band-tail pigeon (Colitmba fasciata) was not observed in the 
region by my party, but in the fall and winter of 1883 C. H. Townsend 
found it abundant in the foothills of the lower McCloud Eiver, "gather- 
ing in the pine trees on the higher ridges in immense flocks."] 

20. Cathartes aura. Turkey Vulture. 

i 

One or two seen at Wagon Camp and between Wagon Camp and 
Sisson in July; one seen by Walter K. Fisher at timberline, east of 
Mud Creek "Canyon, about the end of July. At Sisson and in Shasta 
Valley they were more common. 

21. Cirons hndsoniiiB. Marsh Hawk. 

Seen at Sisson the middle of July (F. A. M.) and end of August 
(C. H. M.). Seen in Shasta Valley September 17-20 (W. H. Osgootl). 

22. Accipiter velox. Sharp-shinned Hawk. 

Bather rare. One shot near Squaw Creek Camp August 10 by Ver- 
non Bailey; one seen on Mud Greek in August, and several in Shasta 
Valley by W. H. Osgood September 17-20. 0. H. Townsend shot one 
at timberline on Shasta September 7, 1883. 

23. Accipiter cooperL Cooper Hawk. 

Bather rare. One killed above timberline (alt. 9,400 feet) above the 
head of Squaw Creek August 21 by B. T. Fisher. In September 1883, 
C. H. Townsend shot one near timberline on Shasta. 

24. Accipiter atricapillus striatoloB. Western Goshawk. 

One visited our camp at Squaw Creek August 28. It was shot at 
but not secured. July 28, 1883, C. H. Townsend shot two young gos- 
hawks near timberline on Shasta. 
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25. Buteo borealis calnnu. Western Eed-tail. 

Bather common. Seen from time to time at Wagon Gamp in Joly 
and early August, frequently at Squaw Creek Camp in August and 
September, and several times above timberline. One was seen flying 
over the summit of Shasta July 31 by W. H. Osgood and E. T. Fisher. 
Common during fall migration in Shasta Valley, where Osgood saw 
many September 17-20, and I saw several September 29 — chiefly about 
the narrow meadows bordering Shasta River. At Sisson Miss Florence 
A« Merriam saw them September 3. 




FiQ. 36«^fiedtail (Buteo boreaU$), Drawn by J. L. Kidgway. 

26. Buteo swainsonL Swainson Hawk. 

Bare. July 28 I saw a nearly black Swainson hawk near an aban- 
doned sawmill (alt. 4,800 feet) on the road from Wagon Camp to 
McOloud Mill. In July, 1899, Walter K. Fisher saw one in Shasta 
Valley. 

27. Aqmla ohrysaetos. Golden Eagle. 

Bather rare, but seen from time to time flying over the mountain, 
usually at high altitudes. C. H. Townsend shot one near Sheep Bock, 
at the north base of Shasta, August 21, 1883. 

28. Halisetns leucocephaluB. Bald Eagle. 

In speaking of the bald eagle, 0. H. Townsend states that when he 
had climbed to the extreme peak of Shasta (alt. 14,440 feet), on July 27, 
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188^3, ^^an eagle came rip through the fog tbat had gathered imme- 
diately below us and shared with us our rocky pinnacle above the 
clouds.'' 

29. Falco mexicanus. Prairie Falcon. 

Several seen and one shot in the south end of Shasta Valley, at the 
north base of the mountain, September 30, by W. H. Osgood, who 
thinks it probable that they breed on the cliffs at Sheep Rock. 

30. Falco colnmharins suckleyi Black Merlin. 

At Wagon Camp, August 8, John H. Sage and I saw a small dark 
falcon, supposed to be Suckley's merlin, fly into a Shasta fir, but we 
were unable to shoot it. 

31. Falco sparverins. Sparrow Hawk. 

Common at timberline throughout the summer. Usually seen in the 
heather patches and among the white-bark pines, where they were . 




FlQ. 37.— Sparrow Hawk (Falco sparvsritu). ^Brawn by J. L. Ridgway. 

feeding on grasshoppers. Several were killed near timberline, east of 
Mud Creek Canyon, the latter part of July and early August, and one 
was recorded as high as 13,000 feet by Walter K. Fisher. On the west 
side of Mud Creek Canyon two were killed August 11 at an altitude of 
lOyOOO feet by Vernon Bailey. Their stomachs were distended with 
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grasshoppers. At the north base of the mountaiu one was seen by me 
on the narrow meadows bordering Shasta River in Shasta Valley Sep- 
tember 29, and several were observed farther north in the valley Sep- 
tember 17-20 by W. H. Osgood and R. T. Fisher. At Sisson they were 
^seen July 16 by Miss Florence A, Merriam. 

32. Bubo virginianiu. Oreat Horned Owl. 

Bare. Feathers were found at two or three places on the mountain, 
and at Sisson birds were heard hooting. 

33. Speotyto conicnlaria hypogsea. Burrowing Owl. 

K'ot observed by us, but reported by C. H. Townsend as common "on 
the sage-covered districts north of Mount Shasta," about 15 miles from 
the mountain. 

34. Olanddium gnoma califomicnm. California Pigmy Owl. 

0. H. Townsend obtained two specimens of the pigmy owl August 7, 
1883, at the big spring, a mile or two north of Sisson Meadows. 

35. HegaBcops ado bendirei ( !). California Screech Owl. 

A screech owl was heard at Wagon Camp at different times daring 
the season, particularly the latter part of September, but as no speci- 
men was secured there is some doubt as to the subspecies. 

36. Cocoyzos americaniu ocddentalis. California Cuckoo. 

One shot and others seen in July, 1899, by Walter K. Fisher, among 
the alders and birches on Shasta Biver east of Edgewood. 

37. Ceryle aloyon. Kingfisher. 

A common resident in the neighborhood of Sisson, where it was seen 
repeatedly along Cold Creek, at the fish hatchery, and along the upper 
Sacramento; seen also along Shasta Biver north of Sisson. 

38. Dryobates villosus hylosoopns. Cabanis Hairy Woodpecker. 
Bather rare. Two or three were seen near Wagon Camp in July; 

two were collected where the Hudsonian and Canadian zones meet, 
near Squaw Creek Camp, in August (August 9 and 17); one was seen 
there September 1, and two were shot in the Transition zone in Sep- 
tember (one ill Squaw Cieek Valley September 13, the other at Sisson 
September 30), At Sisson B. T. Fisher saw three or four, during the 
first half of September, in the big firs west of Sisson Tavern. 

39. Dryobates pubescens gairdneri. Gairdner Woodpecker. 
Obtained at Sisson by C. H. Townsend August 3, 1883. 

40. Xenopicus albolarvatuB. White-headed Woodpecker. 

A common breeder in the upper part of the pine belt, and also among 
the Shasta and white firs near Wagon Camp, where several specimens 
were collected, and where a nest-containing noisy young was found the 
latter part of July. The nest was in a stub in a burn, with the 
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entrance aboat G feet from the ground. At Sisson the white-headed 
woodpecker was seen, the middle of July, by Miss Merriani, and early 
in September by R. T. Fisher. In the pine woods bordering the south 
end of Shasta Valley I «aw half a dozen September 29. 

41. Picoides arcticus. Arctic Three-toed Woodpecker. 

Rare, but evidently breeding in the Shasta fir forest of the Canadian 
zone, where a male was shot near Wagon Gamp by John H. Sage July 




Fig. 38.— Arctic Tbree-toed Woodpecker (Pieoi(Ut areticHA) .—Dnwn by L. A. Fuertes. 

20. Another was shot by Vernon Bailey July 30 in the gap between 
Red Cone and the lower end of Gray Butte, where a third individual 
was seen. 

42. Sphyrapions ruber. Red-breasted Sapsucker. 

Fairly common at Wagon Camp, where specimens were collected in 
July by John H. Sage and Vernon Bailey. One was shot in Mud 
Creek Canyon about the end of July by R. T. Fisher, and one was seen 
at Sisson July 15 by Miss Merriam. September 18, one was seen in 
the brush along Little Shasta Creek by W. IT. Osgood. In 1883 C. H. 
Townsend found the species '^in midsummer in limited numbers on the 
heavily pine-timbered slopes of Mounts Shasta and Lassen.'' 
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43. Sphyrttpioos thyroideoB. Williamson Sapsacker,^ 

A male was killed Aagust 4 by B. T. Fisher at timberline on the 
east side of Mud Greek Canyon. This was the only specimen collected, 
thongh others were seen near the same place. August 25, 1883, G. H. 
Townsend secured one at timberline on Shasta. 

44. OeophloBiu pileatns abietioola. Pileated Woodpecker. 

Fairly common about Wagon Gamp, where their loud hammering 
and unmistakable cries were often heard. Several times in July one 
visited a tree on the edge of camp, and one was heard there the day 
we left, September 25. September 16, W. H. Osgood and E. T. Fisher 
saw three between Sisson and Edgewood. 

45. Melanerpes formioivonui oairdL California Woodpecker. 

Seen from time to time among the oaks at Sisson, where one was shot 
by R. T. Fisher early in September. 

46. Melanerpes torqnatns. Lewis Woodpecker. 

Common at Sisson and in Squaw Greek Valley near McGloud MilL 
July 25 Miss Merriam saw one at Wagon Camp; August 2 W. H. 
Osgood killed one and saw others high up on Mud Creek Canyon; 
August 3 I saw a small flock in the Shasta fir forest between Mud and 
Squaw creeks ; August 10 Walter K. Fisher shot one near Squaw Creek ; 
and September 17-20 W. H. Osgood saw several in Shasta Valley. 

47. Colaptes cafer. Red shafted Flicker. 

Fairly common on the mountain ; seen or heard nearly every day, 
during the latter half of July and early August, near Wagon Camp. 
July 1^8 several were seen on the lower slope between Wagon Camp and 
McGloud Mill; late in July and early in August several were seen high 
up on Squaw and Mud creeks; August 16 one was killed by R. T. 
Fisher at Squaw Creek Camp; and during migration, the latter half of 
September, a few were seen nearly every day a little below timberline 
near Squaw and Panther creeks. At the time of our visits to the 
juniper forest in Shasta Valley, September 19 and 20, flickers were 
common and were probably feeding on the juniper berries. At Sisson, 
Florence A. Merriam found them common, the middle of July, and 
R. T. Fisher, the first half of September. 

48. PhalflBnoptiliu nnttalli. Poor- will. 

The unmistakable note of the poor- will was heard in July at Wagon 
Camp, where the species doubtless breeds. One of the birds was seen 
on Lower Squaw Greek near Warmcastle Soda Springs August 13 by 
W. H. Osgood. Others were heard near Edgewood by Walter K. 
Fisher. 

49. Chordeiles yirginianoB. Kighthawk. 

Often seen flying at Wagon Camp, on the lower edge of the Shasta 
fir forest, the latter part of July. Several flocks were seen at Sisson, 
the first half of September, by R. T. Fisher. 
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60. C^flBtnra vauxi ( f ). Vaux Swift 

A couple of miles below Wagon Camp a small black swift was seen 
by Vernon Bailey about July 24. At Sisson numbers of swifts were 
seen September 1 and September 10 by R. T. Fisher, and on Septem- 
ber 3 by Florence A. Merriam, but they flew too high to be shot. 

51. Adronautes melanolencns. White-throated Swift. 

Several were seen high up on Mud Creek Canyon early in August 
by W. H. Osgood. 

52. Galypte anna. Anna Hummingbird. 

Apparently breeding at Wagon Gamp, where one was shot July 22 
by John H. Sage. Breeds on the lower McCloud River (Townsend). 

53. Selasphoms mftts. Rufous Hummingbird. 

The commonest hummingbird of Shasta, breeding, apparently, firom 
the lower edge of the Shasta firs to timberline, though it is possible 
that those seen at high altitudes had moved up to feed from the painted 
cups in the heather meadows after the breeding season was over. At 
Wagon Camp, where they were abundant in July and early August, 
they seemed to feed chiefly from the scarlet painted cup ( Gastilleja 
miniata), 

54. Stellula calliope. Calliope Hummingbird. 

Nearly as abundant as Selasphorm rufus, and the commoner of the 
two at high altitudes. In early August both species were constantly 
hovering over the sui>erb flowers of the scarlet paint brush (Gastilleja 
miniata) in the heather meadows near timberline. They were seen also 
visiting the large yellow blossoms of Mimulus implexus^ which singular 
species forms mucilaginous beds in the little streams at and below tim- 
berline. Walter K. and R. T. Fisher found them abundant in Ash 
Creek Canyon about the first of August, particularly among the painted 
cups and delphiniums. 

[Trochilus alexandri is recorded by C. H. Townsend as breeding along 
the lower McCloud, but was not obtained by us. In this connection 
it should be remembered that we did not collect hummingbirds in the 
low country, either at Sisson or in Squaw Creek Valley.] 

55. Tyrannus verticalis. Arkansas Kingbird. 

At GazellC; on the west side of Shasta Valley, Vernon Bailey saw 
three on telegraph wires October 31. C. H. Townsend records the 
species as breeding on the lower McCloud River. In July, 1899, Wal- 
ter K. Fisher found this kingbird common in Shasta and Little Shasta 
valleys. 

56. Sayomis saya. Say Phoebe. 

One was seen about an old windmill in Shasta Valley September 19 
by W. H. Osgood. 
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57. Contopns borealis. Olive-sided Flycatcker. 

Common at Wagon Camp, where several pairs reared families early 
in the season, and where, on Jaly 22, Miss Merriam saw a parent bird 
feeding yoang in the nest, which was in a fir tree 30 to 40 feet from the 
ground. In July the species was also seen at Sisson, and in Mud 
Creek Canyon near the mouth of Clear Creek, on the north side of the 
mountain. 

58. Contopus richardsonL Western Wood Pewee. 

A fairly common breeder at Sisson, where Florence A. Merriam saw 
old birds feeding young in the nest (in a fir tree) July 15. 

59. Empidonax diffidlis. Western Yellow-bellied Flycatcher. 

On July 29 I shot one in a thicket of cherry bushes (Cera^us emar- 
ginata) on the boundary between the Canadian and Transition zones, a 
little west of Wagon Camp, where it was doubtless breeding, 

60. Empidonax hammondL Hammond Flycatcher. 

A common breeder near Wagon Camp, in the lower edge of the 
Shasta firs, where several were collected late in July. Kear Squaw 
Creek Camp, at the upper edge of the Shasta firs, one was shot August 
21, and in Mud Creek Canyon at the mouth of Clear Creek, one was 
shot August 7. 

61. Empidonax wrightL Wright Flycatcher, 

One was shot at Wagon Camp July 24 by John H. Sage. 

62. OtocoriB alpestris merrilli. Dusky Horned Lark. 

Common in places in Shasta Valley, particularly about Montague, 
where a number were 8e<5ured by Walter K. Fisher. This is doubtless 
the form reported by C. H. Tow!isend, under the name ruhea^ as 
found '*in limited numbers on the sage-covered districts north of Mount 
Shasta in midsummer.'' The locality referred to, he tells me, is in 
Shasta Valley, about 15 miles from the mountain. 

63. Pica pica hndsonioa. Magpie. 

One was seen flying over the east side of Shasta Valley, near Sheep 
Bock, September 29 by Vernon Bailey and W. H. Osgood. 

64. Cyanodtta stellerL Steller Jay. 

The form of Steller jay of the Shasta region is intermediate between 
true sUlleri and the Sierra subspecies, /ronfaii*. 

It is one of the commonest, noisiest, and best-known birds of the 
region. Early in the season it was rarely seen above the lower part of 
the Canadian zone, and was most numerous in the Transition; but on 
August 2 one came all the way up to Squaw Creek Camp, in the alpine 
hemlocks, and a few days later a small flock was encountered, scream- 
ing, in Mud Creek Canyon at the mouth of Clear Creek. The latter 
half of September they were common at high altitudes and paid daily 
visits to our camp on upper Squaw Creek. At Sisson, apparently, they 
are always common. 
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65. Apheloooma oalifomioa. Oalifornia Jay. 

Fairly common at Sisson, and more abundant in the lower country 
farther north. Seen by Vernon Bailey near Gazelle August 31, by 
W. H. Osgood among the junipers in Shasta Valley September 17 to 
20, and by me in the undergrowth along the edge of the open pine 
and oak forest bordering the south end of Shasta Valley, where it 
was fairly common, September 29. 

66. Perisoreus obscums. Oregon Jay. 

Unaccountably rare on Shasta during our stay. On August 6, when 
in a dense part of the forest east of the lower end of Gray Butte, I saw 
a flock of Steller jays, and with them several birds I took to be Oregon 
jays in the dark plumage of the young. August 20 Vernon Bailey shot 
one on Horse Camp Trail at an altitude of 6,600 feet, and two days later 
saw ten in the fir forest between Squaw Creek and Mud Creek Canyon. 
September 28, on his way around the mountain, he saw three above the 
point where the wagon road crosses Ash Creek, at an altitude of about 
5,000 feet, by far the lowest point at which the species was seen. On 
July 29, 1899, Walter K. Fisher saw about 15 Oregon jays on Horse 
Camp trail. 

In 1883 C. H. Townsend saw four small flocks (July 30 to September 7) 
in the heavily timbered forests of Mount Shasta. 

67. Corvns americaniu. Crow. 

A few seen at Sisson. In July, 1889, Walter K. Fisher found them 
common in Shasta Valley. 

68. Hndfraga Columbiana. Clark Crow; Nutcracker. 

Clark crows are among the most common, most characteristic, and 
most interesting birds of the higher slopes of Shasta. In summer they 
are closely restricted to the Hudsonian zone and adjacent rocky slopes 
immediately above timberline, but in fall they wander far and wide in 
search of food and are liable to be seen almost anywhere. Two or 
three, apparently young of the year, visited Wagon Camp, at the lower 
edge of the Shasta firs, as early as August 85 and in September it was 
not unusual to see small flocks or single individuals flying over the 
chaparral belt between Wagon Camp and Sisson. 

The usual food of the Clark crow — the large nut-like seeds of Pinvs 
alhicauUs — having failed in 1808, the birds were feeding mainly on 
insects. The stomachs of specimens killed at extreme timberline con- 
tained in some cases grasshoppers only, in others chiefly beetles (Cole- 
optera); of those killed lower down, in the alpine hemlocks and Shasta 
firs, chiefly small hairless greenish caterpillars. They sometimes flew 
uj) to masses of yellow lichen, where they seemed to be picking out 
something to eat. On upper Squaw Creek, August 30, two were seen 
eating blueberries (F. A. M.). During hot afternoons the latter part 
of July they were often seen soaring and performing aerial antics above 
the forest, and also chasing insects in the air, launching out from the 
tree toi>s after them like flycat(*/her8. As a rule, they are silent when 
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feeding and noisy when flying about the white-bark pines. When on 
the ground they are very deliberate, and their broad heads and general 
form suggest gulls, particularly when the birds are moving away from 
the observer. 

When searching for insects in the young hemlocks they sometimes 
began at the bottom and worked up, sometimes at the top and worked 
down. One day in early August a young-of-the-year, showing the true 
nutcracker spots on the breast, spent some time in camp, feeding in a 
small tree in our midst without showing the least annoyance at our 
presence. He began at the top and worked slowly dow!iward, drop- 
ping from branch to branch and peering searchingly over the foliage 
and into the tufts of hemlock needles, often hanging almost bottom 




Fia. 39.— Clark Crow {Nuei^ra<ja eolumhiana) . Drawn by L. A. Fuertes. 

side up to pick off the small green caterpillars which infested both the 
hemlocks and the Shasta firs. We could plainly see him grasp the lit- 
tle caterpillars crosswise and give a big gulp in swallowing them, as if 
bolting something several times as large. He went over a branch at ft 
time, examining the whole of it carefully before moving to the one 
below, and sometimes went out so far toward the tip that the slender 
branch bent down with his weight. Another bird reversed this order 
of procedure, and after finally reaching the top of the tree gave a 
jump, aided by a slight flap of the wings, and perched on the very top- 
most Bprig, when, gaining his balance, he opened his bill and uttered 
a little cry of exultation. 

Clark crows were almost daily visitors to our camp among the alpine 
hemlocks on upper Squaw Creek until near the end of August, when 
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Fig. 40.— Clark Crow {Nuei/raga eolumbiana), 
(Photographed by Walter K. Fisher.) 



they moved up to timberline to feed on the large wingless grasshoppers 
then abundant along the upper edge of the tongues of dwarf white- 
bark pines and on the lava-strewn pumice slopes at still higher eleva- 
tions. Some were seen along the edge of the snow at an altitude of 
II5OOO feet, where dragon-flies, grasshoppers, and other insects were 
common. 

Clark crow is a little larger than a blue jay, and his colors are put 
on in blocks. The body is gray; the wings and tail are black and white, 
in conspicuous contrast. Still, singular as it may seem, this colora- 
tion is both directive and protective. 
When in motion the bird is most con- 
spicuous, the black and white patches 
flashing with great effect; bntwheu 
quietly feeding on the ground among 
the gray lava rocks of the higher 
slopes it is not easily seen, the gray 
of the body resembling the gray 
rocks, the black markings the dark 
shadows. The coloration, however, 
is doubtless most protective at night 
when the bird is at roost in the trees 
and exposed to its worst enemies, 
presumably owls and martens. Con- 
trasts of gray or white with black are among the most effective of 
disappearing colors at night — the black resembling patches of night 
shadow, the gray the interspaces. 

The true home of the Clark crow is among the white-bark jiines of 
the rocky wind-swept ridges not far from the region of perpetual snow. 
Here, from the thaws of early spring till the storms of approaching 
winter, not a day passes without his i>resence. He is a bold, powerful 
bird, a fit tenant for such a home, where his loud cry wakes the echoes 
of glacier cliffs a thousand times oftener than it reaches a human ear. 

69. Csranocephaliu cyanocephalTU. Pinon Jay. 

Not an inhabitant of Shasta, but occurs in migration about its base, 
and may breed in the junipers in Shasta Valley. 

September 28, Vernon Bailey saw six in the chaparral and yellow 
pines at an altitude of 4,000 feet on the wagon road between Elk Creek 
and Ash Creek, and the next day found a few near Sheep Kock. At 
Fort Crook, » little southeast of Shasta, a number were collected some 
years ago by Captain Feilner. 

70. Xanthocephalns xanthocephalns. Yellow*headed Blackbird. 

Not observed by us, but in 1883 C. H. Townsend often saw it " among 
the flocks of Brewer blackbirds that frequented the timothy meadows 
of Berry vale, at the western base of Mount Shasta, 3,500 feet altitude.^ 
Berryvale is the old name for the meadows near Sisson Tavern. 
2X753— No. 16 10 
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71. Agelains phoenicenfl. Bed- winged Blackbird. 

Common in Shasta Valley September 17 to 20 (Osgood). C. H. Town- 
send gives it as ^^an abundant summer resident of the cultivated coun- 
try north, of Mount Shasta." 

72. Stumella magna neglecta. Western Meadowlark. 

Common in the meadowland at Sisson and Edgewood, and in the 
narrow meadows bordering Shasta River, in Shasta Valley. At Wagon 
Camp I saw one in a grassy opening August 13, and a few days earlier 
Walter K. Fisher saw one in a similar place a little higher on the 
mountain. In the Sisson Meadows (* Strawberry Valley'), during the 
first half of September, R. T. Fisher found meadowlarks '^gathered in 
flocks of as many as a hundred birds." 

73. Icterus bullocki Bullock Oriole. 

Common along streams in Shasta and Little Shasta valleys (W. K. 
Fisher). Vernon Bailey tells me that at Ager, in the north end of 
Shasta Valley, some silver poplars in a door yard are literally full of 
nests of this oriole, and that when he examined them June 2G^ 1899, the 
new nests contained young orioles and the old nests young house 
finches {Carpoddcus m. obscurus), 

74. Scolecophagns cyanocephalns. Brewer Blackbird. 

Fairly common at Sisson and in Shasta Valley, but not observed on 
the mountain except in one instance, when several were seen at extreme 

timberline on the east side of 
Mud Creek Canyon August 
24 by Vernon Bailey and 
Florence A. Merriam. 
75. Coccothraostes vespertinns 
montaniu. Western 

Evening Grosbeak. 
One of the commonest and 
most characteristic birds of 
the Shasta fir belt (Canadian 
zone), and much less common 
in the alpine hemlocks (Uud- 
sonian zone). At Wagon 
Camp, near the lower border 
of the Canadian zone, small 
flocks were seen or heard 
daily whenever the camp was 
occupied, from the time of our 
arrival, the middle of July, 
until our departure, Septem- 
ber 25. At Squaw Creek 
Camp,inthenudsonian zone, 
they were much less common, but still by no means rare, and during 
early August their distinctive call, a short whistle, was heard every day. 




Fig. 41.— Western Evening Grosbeak {Coceothratuttea 
ve8perHnu9montanu9.) Drawn by L. A. Puertea. 
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In September they were rarely observed on upper Sqaaw Creek, but 
September 18 a flock was seen near the head of Panther Creek. They 
were common in Mud Creek Canyon about the end of July and begin- 
ning of August. On September 29 I visited the juniper forest in Shasta 
Valley, and was surprised to find there dozeus of evening grosbeaks, 
and still larger numbers of Townsend solitaires, feeding on the fat berries 
of the junipers (Juniperus occidentalis). At Sisson in September R. T. 
Fisher found flocks flying restlessly over the valley. 

When in the molt the extraordiiiary color combinations of the males 
surpass even those of the crossbills. 

76. Carpodacus oassini Cassin Purple Finch. 

A common summer resident in the Canadian and Hudsonian zones. 
Specimens were collected in July and August at various points from 
Wagon Camp, in the lower edge of the Shasta firs, to timberline, at 
the upper limit of Pinm albicaulis; and during our circuit of the moun- 
tain near timberline July 22 to 25 the species was heard or seen every 
day. At our camp in the alpine hemlocks on upper Squaw Creek, it 
was common and tame, and in early August usually began singing 
about daylight. On August 5 I saw one singing in a small white-bark 
pine on a ridge east of Mud Creek Canyon at an altitude of 8,800 feet, 
far above continuous timberline. A flock, probably migrating, was ob- 
served at the head of Panther Creek September 18. 

77. Garpodacus mexioanns obscoms (McCall), House Finch. 
[ = Carpodacus m, frontalis Auct].^ 

Common at Sisson and in Shasta Valley, but not seen on the moun- 
tain, where it is replaced by the preceding species. At Ager Vernon 
Bailey found it breeding abundantly in old nests of Bullock orioles. 

78. Loxia cnrvirostra bendirei Eidgway. Sierra Bed Crossbill. 

Red crossbills are common on Shasta. Small flocks were heard 
nearly every day throughout the season and were frequently seen to 
light in the tops of the high firs, both at Wagon Camp and Squaw 
Creek Camp, but they never came into camp to feed, and were rarely 
seen near by. One was killed at Sisson September 12 by R. T. Fisher, 
who found the species common there at that time, feeding in the tall 
pines and also on tlie garden sunflowers. Several killed by us near 
timberline lodged in the <lense foliage of the alpine hemlocks. C. Q. 
Townsend obtained three specimens on Shasta. The crossbill of Shasta 
is intermediate between the northern subspecies wtwor and the southern 
subspecies stricklawU. It is the same as the Fort Klamath form named 
by Kidgway as subspecies bendirei] and specimens collected near 
Mount Whitney in the southern High Sierra by the Death Valley 
expedition, though published as atricTclandi^^ are practically indistin- 



' For change of name see Obeiholser, Auk, XVI, p. 186, April, 1«;)9. 
^ North Am. Fauna, No. 7, p. 81, 1893. 
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guishable. It is customary ainoug ornithologists to name recognizable 
intergrades which have definite and clearly defined breeding ranges. 
On this basis hendirei seems entitled to stand, since it occupies the 
isolated crest of the Sierra Nevada of California from the southern e!id 
north to Shasta, and pushes on a short distance into southern Oregon 
(to Fort Klamath, its type locality). At Diamond Lake, in the south- 
em Cascades, only a few miles north of Fort Klamath, subspecies minor 
occurs. The Diamond Lake specimen ^ was shot by my assistant, E. 
A. Preble, August 13, 1896, and is an adult male. Owing to the late 
date and to the well-known erratic habits of crossbills, this bird may 
have been a wanderer from farther north. Hence the actual northern 
breeding limit of hendirei and the southern breeding limit of minor 
remain to be established. 

It is a singular fact that two of the specimens obtained by C. H. 
Townsend on Lassen, between Shasta and the High Sierra, are as large 
and have as large bills as stricklandi. They were killed in summer and 
may have been stragglers from some of the mountains to the southeast. 

79. Lenoosticte tephroootis (1). Gray-crowned Leucosticte. 

At an altitude of 10,000 to 11,000 feet, on the south side of Shasta 
Peak, Vernon Bailey saw half a dozen leucostictes August 17, and 
again tire next day. They were feeding among the rocks and on the 
glacier which occupies the deep cross gnlch just below Konwokitan 
glacier. He tells me they flew down into the crevasses just as we had 
seen them do on Mount Rainier the previous year. Since none were 
collected there may be some doubt as to the species. The Sierra bird 
is tephrocotis; the Bainier form littoralis, 

80. Astragalinns tristiB salicamanB. Willow Goldfinch. 

No specimens obtained, but I am sure I saw the species at Sisson in 
July and August with A . psaltria, Walter K. Fisher reports it as com- 
mon in Little Shasta Valley. 

81. Astragalinns psaltria. Arkansas Goldfinch. 

Common at Sisson and in Shasta Valley; breeds at Sisson. 

82. Spinufl pinns. Pine Siskin. 

Fairly common throughout the Shasta fir forest, and ranging thence 
upward into the alpine hemlocks and white-bark pines. Seen or heard 
at frequent intervals from the time of our arrival, the middle of July, 
until late in September. 

83. Ammodramus sandwichensis alandinns. Western Savanna Sparrow. 
In Shasta Valley W. H. Osgood found this species common Septem- 
ber 17 to 20, and just below timberliue on Panther Creek I saw several 
September 18. 



'This Rpeoimen, an adult male, agrees with Hpecimens of minor fVom Wrangei, 
Alaska, and Neah Bay and Lapunh, Washington. 
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84., CfiondMtes gprammacas strigatns. Western Lark Sparrow. 

Not observed on the moan tain, bat seen at Edgew^ood Augast 31, 
and in the bashes bordertBg the narrow meadows on Shasta Biver, in 
the southwestern part of Shasta Valley, September 29. Ten days ear- 
lier W. Q. Osgood reported them as common a little farther north in 
Shasta Valley. At Sisson R. T. Fisher saw two flocks the first half of 
September. In August, 1883, C. H. Townsend found the species abun- 
dant "on the high-lying plains northward of Mount Shasta." In July, 
1899, Walter K. Fisher reported it as the commonest bird in Shasta 
Valley. 

85. Zonotrichia lencophrys. White-crowned Sparrow. 

Probably breeds near timberline in the Hndsonian zone, where, near 
the head of Mud Creek, one 
was shot August 4 by W. H. 
Osgood. About the middle of 
September numbers were seen 
just below timberliue on Pan- 
ther Creek — doubtless mi- 
grants — and a little later they 
were common in the bushes 
from Wagon Camp to Sisson 
and along Shasta Kiver in 
Shasta V'alley. 

86. Spizella socialis arizonee. 
Western Chipping Spar- 
row. 

As tlie chipping sparrow is 
not an inhabitant of dense for- 
ests it was not seen in the 
Shasta fir belt; butintheopen- 
ings along the lower edge of 
this belt it breeds, and was 
feedingyonngat Wagon Camp 
in July. After the breeding season it was seen from time to time near 
timberline. It is a common breeder at Sisson and in Shasta Valley. 

87. Jimco hyemalis thnrberL Sierra Junco. 

Common from timberline down to the lower edge of the Shasta firs. 
The commonect Aground bird' of the forest. Several nests with eggs or 
young were found near Wagon Camp the latter part of July. 

88. Meloapiza melodia montana. Mountain Song Sparrow. 

Song sparrows supposed to be this subspecies were found breeding 
at Wagon Camp and Sisson the middle of July. Others were seen in 
the tules at Big Spring, in Shasta Valley, September 17 to 20 by W. H. 
Osgood. One was secured at Edge wood July 19, 1899, by Walter K. 
Fisher, who states that it was the only one seen during his stay. 




Fio. 42.- 



W hit«-crowned Sparrow (Zonotrichia Uueo- 
phryt). Drawn by L. A. Fuertes. 
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89. Melospiza lincolni Lincoln Sparrow. 

Breeds along the edge of the forest at Wagon Gamp, where I shot 
one at the spring July 20. Another was obtained by U. T. Fisher x>n 
Squaw Creek (alt. about 6,700 feet) August 17. Others were seen 
among the alders in Mud and Ash Greek canyons about the end of July 
by Walter K. Fisher. At Sisson, the first half of September, R. T. 
Fisher found the si>eeies fairly common, and shot one among the alders 
bordering Gold Greek. W. H. Osgood reported it as common in Shasta 
Valley September 17 to 20. 

90. Passerella iliaca unalaschoensis. Town send Sparrow. 

Common during migration (September) throughout the chaparral of 
the lower slopes from Sisson up to Wagon Camp. At Wagon Camp 
one was shot by W. H. Osgood September 22. Common also late in 
September in bushes in the more open parts of the forest along the east 
base of Scott Mountains from Sisson north to Edgewood, and in the 
bushes bordering Shasta River in the southern part of Shasta Valley. 

Passerellas supposed to be this species were seen repeatedly at 
Sisson, the first half of September, by R. T. Fisher. 

91. Passerella iliaca megarhyncha. Thick-billed Sparrow. 

Breeds near Wagon Gamp, apparently in the chaparral, where John 
H. Sage shot one July 20 and another July 22. At Sisson W. FI. 
Osgood and Miss Merriam saw this species July 13 and 16. In the 
summer of 1883 C. H. Townsend found it a common breeder in the 
chaparral tracts of Shasta. 

92. Pipilo maoulatos megalonjrz. Spurred Towhee. 

Common in the undergrowth along the edges of openings in the ]>on- 
derosa pine forest from Sisson to Shasta Valley. One was shot at 
Upton September 15 by R. T. Fisher. C. H. Townsend found it breed- 
ing commonly on the lower slopes of Shasta in 1883. 

93. Pipilo ftiBcns crissaliB. California Towhee. 

Several seen in the chaparral near Gazelle August 31 by Vernon 
Bailey, and near Edgewood by Walter K. Fisher. 

94. Oreospiza chlomra. Green-tailed Towhea 

Apparently a fairly common breeder on the lower slopes of Shasta, 
where in the chaparral near Wagon Gamp several were seen and one 
was killed the latter part of July and early in August, and one was 
found feeding full-grown young July 28. At Sisson Miss Merriam 
found them the middle of July. The last one noted by me was seen 
in the manzanita at an altitude of 4,900 feet, on the road from Wagon 
Camp to Sisson, August 20. 

95. Zamelodia melanocephala. Black-headed Grosbeak. 

Seen at Sisson by W. H. Osgood July 13. At the McCloul River 
fish hatchery G. II. Townsend found it a common breeder i!i liS83. 
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9t>. Gyanospiza amoBna. Lazuli Bunting. 

Oommou at Sisson (where it was seen feeding young July 16 by 
Miss Merriam), and ranging thence up through the chaparral of the 
Transition zone all the way to Wagon Gamp, where a nest was found 
and the parent secured July 17 by W, H. Osgood, who obtained 
another in Mud Greek Ganyon August 3. 

97. Piranga ludoviciana. Mountain Tanager. 

One of the eonimonest, as well as handsomest, birds of the Shasta 
fir forest. At Wagon Gamp, at the lower edge of the Ganadian zone, 
these tanagers were seen every day from the middle of July until 
August 10, when that camp was temporarily abandoned. They were 
very tame, and spent much time in camp, drinking irom our little spring 
and peering at us from the lower branches of the firs. On July 21 I 
saw several picking caterpillars from the leaves of the buck brush 
(Ceanothus twlutmus) in an opening in the firs. Walter K. Fisher 
states that one sang continuously at his camp in Mud Greek Ganyon 
at the mouth of Glear Greek about the end of July. At Sisson this 
tanager was seen July 15 by Miss Merriam. 

98. Progne Bubis hesperia. Western Martin. 

Not observed by us, but recorded by G. H. Townsend, who, in 1883, 
noticed a few ^^ about some buildings at the west base of Mount Shasta 
in midsummer.^ One seen about 6 miles northwest of Edgewood by 
Walter K. Fisher. 

99. Petrochelidon Imiifrons. Gliff Swallow. 

Gommon at Sisson, where it was noted by Miss Merriam the middle 
of July, and by R. T. Fisher the first half of September. Abundant in 
Shasta Valley (W. K. Fisher). 

100. Hinmdo erythrogastra. Barn Swallow. 

Gommon at Sisson, and seen in ShastA Valley September 17 to 20 by 
W. H. Osgood. Common in Shasta Valley in July (W, K. Fisher). 

101. Tachycineta thalasaina. Violet-green Swallow. 

Gommon at Sisson, and seen once or twice flying over the chaparral, 
nearly up to Wagon Gamp. 

102. Tachycineta bicolor. Tree Swallow; White-bellied Swallow. 
Swallows believed to be this species were seen several times between 

Wagon Gamp and Sisson, and G. H. Townsend records them as abun- 
dant breeders on the lower McGloud. 

103. Stelgidopteryz serripennis. Rough- winged Swallow. 

Walter K. Fisher saw some swallows at Edgewood in July, 1899, 
which he believed to be this species. 
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104. Laninfl ludoTidantifl ezenbitorides. White-rumped Shrike. 

Od6 seeu at Gazelle, on the west side of Shasta Valley, August 31, 
by Vernon Bailey, and one in Shasta Valley September 18 by W. H. 
Osgood. Bath^ common in Shasta Valley in July, 18D9 (W. K. Fisher). 

105. Vireo Bolitariufl cassim. Gassin Vireo. 

Fairly common along the lower border of the Shasta fir forest at 
Wagon Camp, where two or three were obtained the latter part of July, 
and where a nest containing one egg and one young was found by John 
H. Sage July 31. The nest was in a clump of buck-brush {Ceanothus 
velntinus) only 3 feet above the ground, in open chaparral, near the edge 
of the Shasta fir woods. 

106. Vireo gilvos swainsonL Western Warbling Vireo. 

Recorded by C. H. Townsend as "found at rare intervals in midsum- 
mer about the base of Shasta." A vireo heard by us several times at 
Sisson was probably this species. Walter K. Fisher found it at Edge- 
wood, among the bushes along Shasta Biver, where he secured a 
specimen July 19, 1899. 

107. Helminihophila rubricapiUa g^^tturalis. Calaveras Warbler. 

Common in the chaparral at Wagon Camp, where several specimens 
were collected the last half of July. Later the species was seen with 
other warblers in the trees higher up on the mountain. 

108. Helminthophila oelata Intesoens. Lutescent Warbler. 

Fairly common and apparently breeding at Wagon Camp, in the 
lower edge of the Shasta firs, where two were collected July 20. One 
was shot in the alpine hemlocks on Squaw Creek August 6 by Vernon 
Bailey. 

109. Dendrdca sestiva. Yellow Warbler. 

Seen at Sisson, the middle of July, by Miss Merriam. The only one 
seen on the mountain was shot in the chaparral near the edge of the fir 
forest at Wagon Camp July 29 by John H. Sage. Common in bushes 
along Shasta Kiver in Shasta Valley (W. K. Fisher). 

110. Dendroica andnboni Audubon Warbler. 

Abundant throughout the forest region of Shasta, from timberline 
down to the lower edge of the Canadian zone. At Wagon Camp Miss 
Merriam saw them feeding iullgrown young July 18 and August 1. In 
August and September they were seen dally at our camp in the alpine 
hemlocks, often in mixed fiocks of chickadees and other birds. When 
we left Wagon Camp, September 25, they were still common there. 
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Au^nst 9 and 10, 8X)otted yoimg were collected, one with the brown 
sides coming in and one with the yellow jnst beginning to show. At 




Fio. 43.— Audubon Warbler (Dendroica auduboni). Drawn by L. A. Fuertes. 

Sisson, Mi8S Merriam saw them the middle of July, and B. T. Fisher 
foaod them common the first half of September. 

in, Dendroica ocoidentalifl. Hermit Warbler. 

Fairly common in the Hudsonian and upper part of the Canadian 
forest during August (collected at Squaw Creek Camp at intervals from 
August 3 to August 28) ; not seen in July. 

112. Oeothlypis tolmieL Macgillivray Warbler. 

Seen at Sisson and Wagon Camp about the middle of July, and again 
at the latter locality August 1 and August 3. One was shot in Mud 
Creek Canyon at an altitude of 6,700 feet by W. H. Osgood August 7. 
In Jnly and August, 1883, C. H. Townsend found it not uncommon on 
the mountain. 

113. Geothlypis trichas ocoidentalis. Western Yellow-throat. 

At Big Spring, in Shasta Valley, W. H. Osgood found this warbler 
common in the tules September 17 to 20; and August 6, 1883, C. H. 
Townsend secured an immature specimen at the base of Mount Shasta. 
21753— No. 16 17 
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114. Icteria virens longicanda. Long- tailed Chat. 

Fairly common at Sisson, and common in the lower country farther 
north — at Gazelle and on toward Yreka. Common along Shasta River 
in Shasta Valley (W. K. Fisher). 

115. Wilsonia pnsilla pileolata. Pileolated Warbler. '^ 
Common in Mud Creek Canyon the latter part of July and early 

August; seen at Sisson July 13 by W. H. Osgood, and at Wagon Camp 
August 3 by Miss Merriam; several seen at Squaw Creek in flocks of 
chickadees and warblers during August and September; seen in wild 
cherry bushes at Wagon Camp September 25. In the summer of 1883 
C. H. Townsend found it rather common on Shasta. 

116. Anthiu pensilvanicus. Pipit; Titlark. 

In a barren rocky basin above timberline, near the head of Panther 
Creek, on July 17 I heard titlarks and saw Arctic bluebirds. At the 
same place two months later (September 18) titlarks were common. 
In Shasta Valley September 17 to 20 W. H. Osgood saw flocks along 
the road. 

117. Cinclus mexioaniui. Dipper j Water Ouzel. 

Common on the upper part of Squaw Creek as far as the timl>er 
extends, and sometimes seen above timberline. Seen also on Panther 
Creek, near its head, and on Mud and Ash creeks. On Squaw Creek 
we often watched the ouzels feeding among the cascades and clear 
cold pools between the upper heather meadow and the main fall. One 
afternoon just before dark (0 o'clock) I was surprised to see an ouzel 
fly up into the dead top of a tree, light on a branch, and climb up 
several feet on the trunk with his short tail hanging straight down, 
after the manner of a woodpecker. 

118. Salpinotes obsoletus. Bock Wren. 

Rather rare on Shasta and confined apparently to the bare rocky 
slopes near and above timberline. August 2, at an altitude of 8,600 
feet, on one of the ridges above the head of Squaw Creek, I found a 
pair — the first noted on the mountain. August 11, on the west rim of 
Mud Creek Canyon, I first heard them at 9,000 feet, and Vernon Bailey 
followed them up and shot one at 9,800 feet. A week later he saw one 
at an altitude of 10,400 feet. August 27, Miss Merriam saw one in 
'The Gate,' between the heads of Panther Creek and Squaw Creek. In 
1883 C. H. Townsend found them common above timberline on Shastn, 
and observed them also on Sheep Rock. In July, 1899, Walter K. 
Fisher found them among lava ledges in Shasta Valley. 

119. Catherpes mexicaniu pnnctolatus. Canyon Wren. 

Not observed by us, but recorded by Townsend, who in 1883 saw 
one— doubtless a straggler — above timberline on Shasta, and others at 
Sheep Rock, at the northeast base of the mountain, where he heard 
the bird's wonderful song and was deeply impressed by it. 
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120. Thryomanes bewicki spilurus. Vigors Wren. 

Seen at Siason, but not on the mountain. Recorded by G. H. Tow^n- 
send from '*the base of Shasta.'' 

121. Troglodytes aedon parkmani Parkman Wren. 

Rare on the mountain. One collected near Squaw Creek Camp (alt. 
6,750 feet) August 18 by R. T. Fisher, and one in Mud Creek Canyon 
(alt. 6,780 feet) August 9 by W. H. Osgood. More common at Sisson, 
where it was observed by Miss Merriam the middle of July. C. H. 
Townsend records it as abundant in midsummer *' among the piled-up 
logs of a certain clearing in the forest at the base of Mount Shasta.'' 
The bird seems to be intermediate between parkmani and aztecus. 

122. Cistothoms palostris paludioola. Tule Wren. 

At Big Spring, in Shasta Valley, W. II. Osgood found these wrens 
common September 17 to 20. 

[The western winter wren (Anorthura hiemalis pacifica) was not 
observed by us, but was found byC. H.Townsend in the mossy canyons 
of the lower McCloud. It doubtless occurs in the upper canyon of the 
Sacramento near Sisson, and quite possibly in other suitable places 
about the mountain.] 

123. Gerthia familiaris ocddentalis. Western Brown Creeper. 

Not common, but seen now and then in the alpine hemlocks on Squaw 
Creek and in the Shasta firs, lower down. The earliest record is July 
24 (J. H. S.); the latest, September 15 (C. H. M.). At Wagon Camp 
John H. Sage shot one and saw another July 27; and Miss Merriam 
saw one in the same place August 1, one at Scjuaw Creek August 30, 
and two at Sisson September 3. 

124. Sitta carolinensis aculeata. Slender-billed Nuthatch. 

Not common on the mountain, and only moderately so at Sisson. A 
few were seen at Squaw Creek Camp from time to time in August, once 
or twice in the mixed flocks of chictkadees and warblers. 

125. Sitta canadensis. Red-breasted Nuthatch. 

Common from the lower edge of the Shasta fir belt up to timberline; 
and from the time of our arrival, the middle of July, until our depart- 
ure, the latter part of September. In September it was often seen in 
mixed flocks with mountain chickadees and Audubon warblers. 

126. Sitta pygmsea. Pigmy Nuthatch. 

In the ponderosa pines near Sisson, W. H. Osgood saw pigmy nut- 
hatches July 13, and I saw a small flock September 3(K At the south- 
west end of Shasta Valley, not far from Edgewood, Osgood saw several 
in the pines September 20. 
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127. PaniB gambeli Mountain Chickadee. 

Oommon and widely distributed. In the firs at Wagon Camp they 
were among the commonest birds, and at higher altitudes were seen or 
heard nearly every day. Early on the morning of July 24, after camp- 
ing Dor thie night in the shelter of a narrow fringe of dwarf white-bark 
pines at timberline, on one of the desolate torrent-swept beds of Incou- 
stance Creek, high up on the north side of Shasta, we were saluted by 
a small tlock of these cheerful little birds. In September they helped 
form the mixed flocks, along with Audubon and other warblers, Canada 
nuthatches, and other small fry so often seen among the Shasta firs and 
alpine hemlocks. At Sisson Miss Merriam saw them about the mid- 
dle of July; they were common there in September, and were notsd in 
Shasta Valley by W. H. Osgood September 17 to 20. 

128. Pams mfescens. Chestnut-backed Chickadee. 

Not observed by us, but recorded by C. H. Townsend, who " obtained 
a single individual at the western base of Mount Shasta on July 14, 
1883." 

129. PsaltripaniB minimnB caUfomions. California Bush-Tit. 

Common along Little Shasta Creek September 18 (W. H. Osgood). 
Seen in the chaparral west of Gazelle, on the west side of Shasta Val- 
ley, August 31 (Vernon Bailey). Townsend found it a common breeder 
near the fish hatchery on the Lower MeCloud River. 

130. Begnlns satrapa olivaceus. Western Golden-crowned Kinglet. 
Both kinglets are common on Shasta and doubtless breed in the 

Shasta firs of the Canadian zone. The golden-crown was often seen 
and heard at Wagon Camp, where it was collected July 18. It was 
also common just within the lower edge of the fir forest in Mud Creek 
Canyon July 23, and a couple of miles higher up about the end of the 
month. O. H. Townsend obtained specimens at timberline in July, 1883. 

131. Beg^lus calendula. Ruby-crowned Kinglet. 

The ruby-crown was frequently heard by various members of the 
expedition, and at difi'erent altitudes, from Wagon Camp in the lower 
edge of the Shasta firs, to timberline, where one was collected by W. H. 
Osgood August 4. In 1883 C. H. Townsend obtained two specimens, 
one at timberline August 15, the other at an elevation of about 6,0(K) 
feet September 2. 

132. Myadestes townsendL Townsend Solitaire. 

Not an uncommon breeder on the higher slopes of Shasta, where I 
saw SIX during our stay. The lowest of these was at Wagon Camp, in 
the lower edge of the Shasta firs, where one drank at our spring July 3 1 . 
The others were in the Hudsonian zone, and most of them in the alpine 
hemlocks at or near our camp on Squaw Creek, just below timberline. 
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They were usually seen in early evening when they came to drink from 
the little streams in the forest, and were always silent and rather shy. 
Late in July and early in August they were seen with arctic bluebirds 
by Walter K. Fisher at and below tiraberline near Mud Greek Canyon. 
Tliey^pix]^bly winter in the junipers in Shasta Valley, where W. H. 
Osgood saw them September 17 to 20, and where I saw dozens feeding 
on the juniper berries and singing freely September 29. Late in July, 
1883,0. H.Townsend found one of these birds ^^ frozen in the snow and 
ice which filled the crater of the extinct volcano of Shasta." 

133. Hylocichla aonalaschksB anduboni Dwarf Hermit Thrush. 
Evidently breeds in the dark Shasta fir forest of the mountain and 

in the damp forest of white and Douglas firs near Sisson Tavern, where 
Miss Merriam heard them in full song the middle of July. At Wagon 
Gamp W. H. Osgood shot one July 17 ; and near Squaw Greek Gamp 
I shot another September 20. G. H. Towusend records it from the 
southern slope of Shasta under date of July 25. 

134. Hernia migratoria propinqua. Western Robin. 

Hobins were fairly common at Wagon Gamp, where we heard their 
evening song the day of our arrival, July 15, and where they were seen 
carrying food to young July 26 (F. A. M.). Higher up they were seen 
from time to time, but were not common. Along the upper part of 
Mnd Greek Ganyon Walter K. Fisher found them "fairly common but 
erratic" the latter part of July and first few days of August. At Squaw 
Greek Gamp, in the alpine hemlocks, we saw a flock on the morning 
of August 12, and others September 15. Just below timberline on 
Panther Greek a few were seen migrating September 18. In Shasta 
Valley they were common among the junipers September 29. At Sis- 
son they are common breeders, and a few were seen whenever any of 
our party were there, from July 14 until the end of September. A nest 
containing three eggs was found July 13 by W. H. Osgood. 

135. Sialia mexicana oocidentalis. Western Bluebirc}. 

A common breeder at Sisson, where families, including lately fledged 
young, haunted the fences the first half of September (R. T. Fisher). 
In Shasta Valley W. H. Osgood found them common September 17 to 
20, and a few small flocks were seen by me among the junipers Septem- 
ber 29. At Sisson the species was common the latter part of Septem- 
ber. In 1883 a nest containing nearly grown young was found by G. 
H. Townsend in a x>ost hole in the ground at Sisson Tavern late in 
July. 

13G. Sialia arctica. Mountain Bluebird; Arctic Bluebird. 

A common breeder on the higher slopes of Shasta, where they were 
constantly seen in July and early August, but rarely afterwards. On 
our flrst visit to timberline, July 17, they were very abundant on the 
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week later were seen on the ruu of Mud Cr^^^^^^j^^ ^reek Canyon ' 

slopes at and above timberline on the «»«' «^*« f^^jX w. K. FUhW ) ; 
eariy in August they were the most «^aractensUc birds (^^^^^^ 
and they were seen near the same pla«e ^^S^^^l^^^ creek. 1 

tember 20 a small flock visited our c^mp on ^P^r Squaw O ^^ ^^_ 

111 Julv 1883, C. H. Townsend fouud the species aoauu* 
line; the'^e Ml'fledged young accompanied their parents. 
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The study of the geographic distribution of animals and plants in the 
Sierra- Cascades can not be completed until authentic lists of species 
are brought together from several important localities from which at 
present no data are available. The need of such lists, with detailed 
altitudes and zone positions, is particularly urgent in the case of 
detached mountains, as Shasta and Lassen, which are separated from 
each other and from the continuous ranges on either side by gaps 
low enough to be broadly filled by Transition zone species. The Boreal 
species of these mountains, being thus completely cut off from the 
nearest corresponding colonies, form islands in the long Boreal chain 
that stretches southward from British Columbia to southern California. 

The present imperfect list of the plants of Mount Shasta is offered 
as an humble contribution toward the needed material. It is based 
almost wholly on my own personal observations and is known to be 
far from complete. More pressing work along other lines made it 
impracticable to give much time to plants, and the date of arrival at 
the mountain (the middle of July) was so late that many of the early 
flowering species had disappeared. The Boreal species, owing to their 
greater importance, have received most attention ; the Transition zone 
species least. In the case of Alpine and Hudsonian species it is believed 
that few remain to be added. 

I am indebted to Miss Lewanna Wilkins for collecting and pressing 
most of the plants preserved during the first six weeks of our stay on 
the mountain; and to John H. Sage for the use of a collection made 
by him during the same period. The plants obtained subsequent to 
August 8 were collected by Vernon Bailey and myself* 

Although two seasons' field work in the Cascade Ilange had given 
me a certain acquaintance with the more conspicuous plants common 
to these mountains and Mount Shasta, I was still much handicapped 
in the determination of the species, and not being a botanist myself 
was obliged to appeal to professional botanists for assistance. I am 
indebted most of all to Miss Alice Eastwood, curator of the herba- 
rium of the California Academy of Sciences, whose courtesy and 
promptness in identifying plants, sent her from time to time while I 
was still in the field, were of the utmost assistance. I am also particu- 
larly indebted to Prof. E. L. Greene, of the Catholic University at 
Washington, who has taken the trouble to examine a large number of 
species, and to describe several which proved to be new. Other bota- 

135 
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nists wbo kindly deteriniued special species or special genera aie Mrs. 
N. L. Brittou, Mr. Frederick Y. Ooville, Prof. W. U. Dudley, Mr. M. L. 
Fernald, Mi\ John B. Leiberg, Mr. C. L. Pollard, Dr. B. L. Robinson, 
Dr. J. N. Rose, Prof. P. A. Rydberg, Mr. J. K. Small, and Prof. Wil- 
liam Trelease. In order to proi)erly place the credit for this assistance, 
the botanist responsible for the identification is in each instance men- 
tioned. Where no one is named I am personally responsible. 

A few mosses and ferns were found in the timberline region of 
Shasta. The mosses, kindly determined by Mrs. Britton, are ffar- 
pidium (f exannulatum Gumb.), Aulaeomnium androgynum Sch., and a 
species of Philonotis. They are confined rather closely to the borders 
of the alpine streams, where the Aulcicomnium forms compact mats of 
a yellowish color. 

The ferns have been determined by Mr. William R. Maxon through 
the courtesy of Mr. Frederick V. Coville, curator of the National Her- 
barium. The species which grow sparingly 'n the heather meadows and 
under the edges of rocks near timberline are : Dryopteris aculeata scopu- 
Una (Eaton), CyHtopierw fragilis (L.) Bernh., Cheilanthes gracillima 
D. C. Eaton, Cryptogramme (wrostichoideH R. Br., and Phegopteris alpes- 
<m (Hoppe) Mett. Much lower down, along the boundary between 
the Canadian and Transition zones, Pteris aquilina lanuginosa (Bory) 
Hooker, and Asphnium filixfcemina (L.) Bernh. occur. The brake 
{Pteris) is very abundant on the pumice sand at Wagon Camp and 
Sisson and wherever there is sufficient moisture in the soil in spring 
and early summer. The black-beard lichen {Alectoria fremonti) and the 
handsome yellow tree lichen (Erernia vulpina) abound in the dark forest 
of Shasta firs. 

In the chapter on 'Life Zones' the more distinctive species have 
been grouped according to their vertical distribution (see pp. 52-68), but 
for convenience in finding the notes relating to particular species, 
they are here arranged in systematic order. In the case of certain 
plants found by us only on the borderland between adjacent zones, the 
zone position is in doubt and must be determined by future study. 

The most important kinds of plants from the standpoint of geo- 
graphic distribution are naturally those that remain longest in a par- 
ticular spot. Hence, as pointed out by Coville,^ trees, shrubs, and 
perennials are the kinds most useful in determining zone boundaries. 
For this reason little attention is here given to annuals. 

Pinus monticola Douglas. Silver Pine; Mountain White Pine. 

Common in places, chiefly in the upper half of the Canadian zone, 
but local and by no means generally distributed. Wherever it occurs 
it is mixed with Shasta firs, and in places it reaches up high enough to 
overlap the lower edge of the black alpine hemlocks and white-bark 
timberline pines. (See p. .IS.) 



' Botany of Death VaUey Expedition, pp. 17-18, 1893. 
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Pinus lambertiaiia Douglas. Sugar Pine. 

Fairly common in most parts of the Transition zone forest of ])onder()sa 
pines, and occurring here and there in the immense areas of chaparral 
that cover the lower slopes on the south and west sides of the mountain. 
(See pp, 32-33.) 

Pinus albicaulis Kngelniann. White- bark Pine. 

The timberline tree of Shasta, which it encircles at altitudes ranging, 
according to slope, from about 7,0;)l) up to 8,000 feet, and pushing up 
on the warmest ridges to an extreme elevation of 0,800 feet. In its 
distribution therefore it tills the Hudsonian zone except in places 
unsuited to tree growth. The only tree competing with it on Shasta 
is the black alpine hemlock, which, requiring more moisture, is at a 
disadvantage and is confined to special localities, as explained in full 
under that species. (See pp. 39-42.) 

Pinus ponderosa Laws. Ponderosa or Yellow Pine. 

The most abundant and characteristic tree of the lower slopes and 
basal plane of Shasta, where, tilling the Transition zone, it forms a con- 
tinuous o[)en forest of wide extent. (See pp. 30-32.) 

Pinus mnrrayana Balfjur. Lodgei)ole IMne. 

Confined to the northeast quadrant of Shasta, where it occupies the 
lower iwirt of the Canadian zone. (See pp. 38-,39.) 

Pinus attennata Lemmon. Knobcone Pine. 

Common in a limited area in the Transition zone on the south side of 
Shasta, where it is confined to the lower slopes (from about 4,000 to 
5,600 feet altitude) from Panther Creek easterly to between the 
branches of Mud Creek. (See pp. 33-34.) 

Tsuga mertensiana (Bong.) Carr.' Black Alpine Hemlock. 

A characteristic tree of the Hudsonian zone, where, however, it is 
not generally distributed for the reason that the upper slopes of Shasta 
are in most places too dry for it. It occurs in the same belt with Pimis 
albicaulisj but does not reach so high, and, requiring more moisture, is 
confined to disconnected localities, usually in canyons and gulches or 
alon^ the shady sides of buttes or ridges. (See pp. 42-40.) 

Pseudotsoga mucronata (Raf.). Sudw. Douglas Fir or Spruce. 

Common, scattered through the less arid parts of the forest of i>on 
derosa pines which clothes the lower Transition zone slopes of Shasta 
and extends away in all directions (see p. 32). A subspecies pendula 
(Engelm.) Sudworth, with ''branches, at least the lower ones, very 
slender and long- pendent," has been described from Sisson (Bot. Calif., 
II, 483, 1880; Sudworth, Check List Forest Trees of U. S., 24, 1898), 
and is common thence westerly to the coast. (See pp. 34-35). 



' For change of name from TBugapalioni to T, merienaiana, see footnote p. 42. 
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Abies shastensiB Lemmon. Shasta Fir. 

The dominaut tree of the Gaiiadiaii zone, covering the middle slopes 
and completely encircling the mountain in a solid belt about 2,000 feet 
in vertical breadth. Its upper border overlaps the lower edge of the 
Hudsoniau ; its lower border, the upper edge of the Transition. Along 
Panther and Squaw creeks, on the south slope, it ranges from about 
5,500 up to 7,500 feet, and on steep southwesterly slopes considerably 
higher. (See pp. 36-^8.) 

Abies concolor lowiana (Murray) Lemmon. White Fir. 

The common arid only true fir of the basal slopes of Shasta, where 
it occurs in moist places from the altitude of Wagon Gamp (5,700 feet) 
down to the very bottom of Sisson Valley at the base of Mount Eddy 
(alt. 3,400 feet). It thus fills the Transition zone, except in places that 
are too dry for it. (See p. 34.) 

libocedros deourrens Torrey. Incense Cedar. 

Common throughout the Transition zone forest of ponderosa pines, 
except in the dryest places. (See p. 35.) 

Chamsoyparis lawsoniana (Murray) Parlat. Lawson Cypress. 

Attributed to *'the Shasta Mountains" (Bot. Calif., II, p. 115, 1880), 
but not found by us.^ 

Jmdperos nana Willd. Dwarf Aliune Juniper. 

Fairly common in places close to timberliue, usually associated with 
Pinus albicaulis in the upper part of the Hudsoniau zone. On Shasta 
it usually grows in small patches less than a foot high and, as a rule, 
only a few feet in diameter; in the Olympics, on Mount Kainier, aud on 
numerous other mountains it forms much larger patches. Between 
Mud Creek Canyon aud the high ridges above Squaw Creek, it pushes 
up to extreme timberliue at 9,800 feet, along with Pinuff albicaulis. 
On tlie north side of Shasta and Shastina it was found in crevices 
among the sharp lava rocks at altitudes varying from 8,300 to 9,000 
feet, and was common on the curious albicaulis plain stretching west- 
erly from ^ North Gate' to Bolam Creek. 

Junipems occidentalis Hooker. Western Juniper. 

Abundant in the soutli end of Shasta Valley, where it forms a forest 
many miles in extent. Scattered trees begin 4 or 4 J miles easterly from 
Edgewood, and become more and more plentiful to the north until, at 
a distance of about 5 miles south from Big Spring, they suddenly 
become abundant and cover the whole country east of the main mass 
of lava buttes, forming a continuous juniper forest which fills the south- 
ern part of Shasta Valley and reaches northward, I am told, into Little 

^Another cypress attributed to Shasta but not seen by us is CupressuB macnabiaua 
Murr., "originally reported by Jcft'rey from Mount Shasta at 5,000 feet altitude" 
(Bot. Calif., II, p. 114, 1880). In both instances, probably, the term 'Shasta' was used 
in a rather loose sense, as covering adjacent mountains not then named. 
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Shasta Valley. When visited about the end of September, the trees 
were full of their large berries, and many birds, including evening 
grosbeaks and Townsend solitaires, were there in numbers feeding 
on them. The zone position of this tree, which appears to be the 
type form, is high Upper Sonoran and low Transition. Tl^e boreal 
form common in the Sierra, but not found on Shasta, should be 
different. 

Sitanion cinereum J. G. Smith. Alpine Grass. 

The common grass of the glacial meadows, but nowhere sufficiently 
abundant to form anything like a sod. It is closely related to S. ely- 
moides Raf., from which it has been recently separated by Mr. Jared G. 
Smith. 

Carex breweri Boott. Alpine Carex. 

Common in the glacial meadows and scattered sparingly over the 
moist slopes. (Identified by F. V. Coville.) 

Jimcus parryi Engelm. Parry Juncus. 

Common in the heather patches and other moist places from slightly 
below timberline up through the Alpine zone. Noted by Vernon Bailey 
as high as 11,300 feet. (Identified by F. V. Coville.) 

Allium validom Watson. Large Wild Onion. 

Abundant in the Canadian zone along the streams of the Shasta fir 
belt, and often growing in the lower heather beds along the lower 
border of the Uudsonian zone. (Identified by Professor Greene.) 
AlliT^nt sp. — ! 

A very small species is common in the glacial meadows at the head 
of Squaw Creek, but matures so early that we were unable to obtain 
anything but the bulbs. 

Calochortns nndus Watson. 

Fairly common along the lower edge of the Canadian zone neap 
Wagon Camp, flowering late in July. (Identified by Miss Eastwood 
and Professor Greene.) 

Calochortis maweanus Leichtlin. 

Not rare at Wagon Gamp, but not seen elsewhere. An elegant little 
species with white hairy flowers. (Identified by Professor Greene.) 
Eritillaria atroporpnrea Nutt. 

Common in the chaparral of the Transition zone basal slopes from 
Sisson up to Wagon Camp. (Identified by Miss Eastwood.) 
Hagtinggja alba (Durand) Wats. 

Common near Wagon Camp, where its long and slender cylindrical 
spikes were in flower the latter part of July. (Identified by Miss East- 
wood and Professor Greene.) 
LUinm parvom Kellogg. Tiger Lily. 

Common in marshy places in the lower part of the Shasta fir belt, 
particularly at Wagon Camp, where it was flowering abundantly about 
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the middle of July, a«d was ntill in fruit as late liS the end of September. 
(Identified by Miss Eastwood.) 

Lilium washingtonianum Kellogg. Washington Lily. 

This superb lily, with large white and very fragrant flowers, is com- 
mon in the manzanita in the upper part of the Transition zone, and 
occurs sparingly at lower altitudes. At Sisson it was in fruit the end 
of September. The flowers had passed their prime by the middle of 
July, but occasional plants were found in blossom as late as the end 
of the month. 

Tofieldia oocidentalis Watson. 

Common near the bottom of the Canadian zone at Wagon Camp. 
(Identified by Professor Greene.) 

Tritelia ixioides (Ait.) (Treene ( Brodiwa), 

Common at Wagon ('amp on the border between the Canadian and 
Transition zones, where its yellow star flowers were in bloom the latter 
half of July. (Identified by Professor (xreene.) 

Vagnera stellata (Linn.) Morong. 

Common at Wagon Camp, particularly in open grassy places along 
the edges of the fir forest, where it was flowering abundantly when 
we reached the mountain, the middle of July. Plants still holding 

their fruit were ob- 
served when we left 
Wagon Camp, Septem- 
ber 25. 

Veratruin califomicum 
Durand. White 
Hellebore. 
Abundant at numer- 
ous localities along 
the streams and in 
marshy spots in the 
Canadian and upper 
part of the Transition 
zones. Particularly 
common at Wagon 
Camp, and also on 
Squaw Creek just 
above the middle 
meadow. 

Smilax califomica Gray. California Smilax. 

Occurs in places in the lower part of the Transition zone along Shasta 
River betweiMi Edgewood and Sisson, but nearer Sisson. Not observed 
elsewhere. 




Fig. 44. 



-White Hellebore (Yerati-um eali/oniicuin). 
Pliotoj(niphc<l by W. K, Fisher. 
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Siflyrinchiiim bellom Watsou. Bl no-eyed Grass. 

Fairly common in the Transition zoin^ near Wagon (3arap. 
Corallorhiza bigelovi Watson. 

!N'ot uncommon in the woods near Wagon Camp. ( Identified by Pro- 
fessor Greene,) 
Habenaria lencostachys (Lindl.) Watson. 

Common in the marsh at Wagon Camp. (Identiiied by Professor 
Greene.) 
Habenaria unalaschensis Watson. 

A boreal species, fairly common in the marsh near Wagon Camp, 
growing with the last. (Identified by Professor Greene.) 
Populus trichocarpa T, & G. Western Balsam Poplar. 

Common in the upper Sacramento Canyon near Sisson, and less so 
along Shasta River at the south end of Shasta Yalley. 
Salix lasiandra Bentham. Black Willow. 

Abundant in cool moist places about Sisson. ( Identified by Miss 
Eastwood.) 
Salix nuttalli Sargent. Xnttall Willow. 

Common in moist places in canyons of the Canadian zone and near 
Wagon Camp. (Identified by F. V. Coville.) 
Salix dtchensis Sanson. Sitka Willow. 

Common in canyons in the Canadian zone. Found in Mud Creek 
Canyon near the mouth of Clear Creek. (Identified by F. V. Coville.) 
Alnns rhombifolia Nutt. White Tree Alder. 

Observed only on Shasta River in the southern part of Shasta 
Yalley, where its zone position appears to be Upper Sonoran. Shasta 
Valley is one belt lower than the rest of the region about Shasta and 
contains a dilute tongue of Upi>er Sonoran species that come in from 
the north by way of Klamath River Valley. 
Alnus sinuata (Regel) Rydb. Alder. 

Common in moist places in the canyons of the Cana<Han zone. In 
Mud Creek Canyon noted as high as 0,700 feet. Found also near 
Wagon Camp. (Identified by F. V. Coville.) 
Alnus tennifolia Xutt. Paperleaf Alder. 

[=A. incana var. virescens Wats]. 

A Transition zone species common along streams in the neighbor- 
hood of Sisson Tavern and along the east base of Scott Mountains. 
(Identified by F. V. Coville.) 
Betnla occidentalis Hooker. Birch. 

Fairly common along Shasta River at the south end of Shasta 
Valley. Xot observed elsewhere. 
Corylus rostrata califomica A. DC. 

Fairly common in the Transition zone in Squaw Creek Valley near 
McCloud Mill, and probably elsewhere at the base of the niov.!itain. 
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Castanopsis sempervirens (Kellogg) Dadley. Sierra Ohinqaapin. 

The distribation of the mountain chinquapin on Shasta is discon- 
tinuous. It is possible that two forms exist, one apparently restricted 
to the manzanita chaparral of the Transition zone from Sisson ap to 
the lower edge of the Shasta fir oelt; the other to the scattered 
stretches of Pinus albicaulis of the Hudsonian zone, where it reaches 
timberliue on the rocky slopes and ridges. 

Prof. William R. Dudley, of Stanford University, California, has, at 
my request, kindly looked up the proper name for the boreal Sierra 
chinquapin, which he finds to be sempervirens of Kellogg.^ The type 
locality of sempervirens is the west slope of the Sierra near Marii>oi;a. 
I have found the species abundant on a ridge near a stage station 
called Chinquapin, between Mariposa and the Yosemite, where it 
occurs with Pinus Jeffrey i^ P. lamberHana, Abies mugnificaj Pseudotsuga 
mtu^ronata^ and Prunus emarginata at and above an altitude of 6,200 
feet. The locality, therefore, is along the overlapping borderland 
between the Transition and Canadian zones. 

Professor Dudley tells me that the ' var. minor ^ Bentham is the small 
southern coast range form of the true coast chinquapin, Odstanopsi^ 
chrysophylUij and that the type locality is the Santa Cruz Mountains. 
0. chrysophylla is a handsome tree 75 to 125 feet in height, with large 
leaves, ending in long, slender attenuate points; (7. sempervirens is a 
bush with small and relatively bluntly rounded leaves. I found both 
species common on the Trinity Mountains : (7. chrysophylla on the sunny- 
lower slopes in the Transition zone; G. sempervirens on the cold summit 
in the lower edge of the Canadian zone, where it is associated with 
Arctostaphylos nevadensis^ Cerasus emarginata^ Ceanothus velutinus, the 
dwarf mountain form of Quercus chrysolepisj and the very distinct Q. 
vaccinifolia.^ 

» Proc. Calif. Acad. Sci., I, p. 75, 1855 (reprint). 

'^ Quercus vaccinifolia Kellogg is another excellent species, usually confounded 
with the dwarf mountain form of Q, chryaolepis, with which it has nothing to do. 
Their zone relations are much the same as those of the two species of CastanopsU, for 
Q, vaocinifoUa occurs along the lower edge of the Boreal, and ranges up through the 
Canadian zone, always in rocky places, while Q, chrysolepis belongs to the Transition 
eoue. Their ranges join where these zones meet, and I have found both growing 
side by side on the Trinity Mountains, and also on the Sierra. Quercus ehrysoUpU 
is a Transition zone tree which at the upper limit of its range is always dwarfed 
and oft;eu reduced to a shrub; but irrespective of size it always retains its charac- 
teristic leaves and acorn cups. Quercus vaccinifolia is always a small bush— rarely 
much over a meter in height— and, whether in fruit or not, is distinguishable at a 
glance by the character of its leaves and cups. The leaves are smaller, narrower, 
thinner, and blunter (commonly narrowly oval with an obtuse point instead of 
sharply lanceolate) and lack the yellow tomentum underneath; furthermore, their 
margins, although somewhat thickened, are not distinctly revolute. The aoom cupe 
are smaller and thinner, and lack the beautiful yellow * turban ' so characteristic of 
chryaolepis ; the acorns average shorter and th icker and the basal scar is smaller. The 
branchlets nre much more slender, and glabrous or nefirjy so, instead of tomeutose. 
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It is remarkable that a sbfab of such wide distribation, and one dif- 
fering so conspicuously from the tree chinqaapiu {Gastanopms chryso- 
phylla)j should so long escape recognition as a distinct species. 

QnerooB califomica (Torr.) Cooper. Black Oak. 

[r=r Q, kelloggi Newb.J 

The only oak of Shasta, where it is confined to the basal 8loj)e8 of 
the Transition zone, reaching up on the south and west sides to an 
altitude of 4,500 feet It is fairly common in McCloud Valley, more 
eonimon at Sisson, and increases in abundance to the northward. 
Between Black Butte and Edgewood it is mixed with ponderosa pines 
and is one of the most conspicuous trees. It does not attain such large 
size in this region as nearer the coast and farther south in the Sierra. 

[ Quercus garryana was not found immediately about Shasta, and , 
Quercus wislizeni, which pushes up the canyon of the Sacramento a long 
distance, does not fairly enter the region.] 

Asamm hartwegi Watson. Wild Ginger. 

Occurs here and there throughout the Transition zone, but is com- 
monest in damp places on the lower slopes. It does not reach quite up 
to Wagon Camp, but in a warm lava basin on the west side of the 
mountain was found at an altitude a little higher than Wagon Camp. 

Eriogonum marifolinm T. & G. Yellow Eriogonum. 

Common at Wagon Camp and other points along the lower edge of 
the Canadian zone and in the upper part of the Transition. The species 
seems to belong to the Transition rather than the Canadian zone, and 
Shasta is its type locality. (Identified by J. K. Small.) 

Eriogonom polypodnin Small. Small-leaf Alpine Eriogonum. 

The commonest and most widely distributed Eriogonum of the higher 
slopes, where it ranges from the lower edge of the Hudsonian zone up to 
and far above timberline. The highest altitude at which it was obtained 
is 10,000 feet. Its leaves are small and densely covered with a white 
woolly or hairy material, and its tortuous prostrate branches are so 
intertwined as to form little mats several inches in diameter on the stony 
pumice sloj^s; these whitish mats are vastly more compact and dense 
above timberline than below. The roots are strong but rather slender, 
and, like those of many other plants that live on the barren, wind-swept 
pumice slopes, are of extreme length. The main root usually slopes 
obliquely for 80 or 90 millimeters, and then divides into four or five 
slender rootlets 900 to 1,000 millimeters in length. The whitish tomen- 
tose leaves rarely rise more than 25 or 30 millimeters above the ground ; 
the fruit stems 100 to 150. millimeters. 

This plant and Polygonum shaatense are probably the most abundant, 
conspicuous, and widespread plants of the Hudsonian and Alpine 
zones. They thrive in very dry soils and therefore are not confined 
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to the moist basins and strips bordering the streams, as are Phyl- 
lodoce, Lutkea, and many others. (Identified by J. K. Small.) 

Eriogontim pyrolsBfolinm Hooker. Large-leaf Alpine Eriogonum. 

Abundant on the pumice slopes of the Hudsonian and Arctic- Alpine 
zones, where it is associated with tbe foregoing species and with Poly 
gonum shiMtense, P, newherryi, Pentstemon daridHoni, and others. It is 
easily recognized by its large roundish deep- green leaves, in striking 
contrast to the much smaller whitish-tomentose leaves of its congener 
and ^sQoc\sktey Eri^onnm polypodum. Both species are common all the 
way around the mountain. The present species {pyrol^foUum) is rarely 
found above an altitude of 9,500 feet, but on a warm slope east of Mud 
Creek Canyon Vernon Bailey found it as high as 10,000 feet. It flow- 
ered the second time above the head of Squaw Creek the latter part of 
September and was then in flower and fruit simultaneously. Its root 
is large, thick, tapering, and moderately strong; it subdivides into 
about half a dozen rootlets which penetrate so deeply into the soil 
that it is difficult to obtain specimens without breaking them. The 
longest root measured was 750 millimeters to the broken end. The 
leaves reach about 30 millimeters above the ground; the fruit stems 
70 millimeters. The old imbricating leaf stems remain attached for 
several years and form a series of scales around the upper part of 
the perennial rootstalk. 

Eriogonum nudum Dougl. Kaked-steni Eriogonum. 

Common in the lower part of the Transition zone, particularly about 
Sisson, where it was flowering plentifully as late as the end of Sep- 
tember. It is easily recognized by its tall, green naked stems, which 
rise from a bunch of large tomentose leaves. 

Ozyria digyna (Linn.) Alpine Sorrel. 

One of the characteristic alpine species, growing in cold spots among 
the rocks at high altitudes on all sides of the mountain; found by 
Vernon Bailey as high as 11,200 feet. On the north side of Shastina 
we collected it at 8,000 feet, and on the northeast side of Red Butte as 
low as 7,600 feet. Tbis is the lowest station at which it was found, and 
since Pinus albicanlis occurs above Red Butte the locality might be 
mistaken to be below timberline, but the sorrel grows only among the 
rocks on the cold northeast slopes, where there are no trees and where 
the temperature is truly alpine. 

Polygonum shastense Brewer. Shasta Polygonum. 

One of the commonest and most characteristic plants of the stony 
pumice slopes of the Hudsonian and Alpine zones. A singular and 
attractive plant, particularly in September, when it is heavily laden with 
white and red flowers and fruit. As a rule the flowers are whitish, turn- 
ing red as the fruit begins to develop. No two plants could well be more 
dififerent in general appearance than this species and its congener and 
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associate Polygonum newherryi^ and few species bear a closer resem- 
blance than P. shcistense and its geographically remote relative P. paro- 
nychia. The resemblance is not only most striking, but is exceedingly 
interesting from the standpoint of geographic distribution. Polygonum 
shastense lives at high altitudes in the High Sierra and Cascade Range, 
while P. paronychia inhabits the outer sea beach in northern California 
and Oregon, where it is bathed in the chilly logs of the Pacific Ocean. 
The root of Polygonum shastense is of moderate size and slopes very 
obliquely into the soil. It divides into half a dozen long slender rootlets, 
which penetrate to a depth of 550 millimeters or more. One specimen 
examined divided into three main roots of rather large size,' which 
tapered very gradually and reached a length of 750 millimeters. The 
branches are prostrate and usually form loosely intertwined mats 300 
to 500 millimeters in diameter, rising in some cases 40 to 50 millimeters 
above the surface, but usually flattened on the ground. 

Polygonum newberryi Small. Broad-leaf Polygonum. 

Abundant from the lower edge of the Hudsonian zone up to a little 
above timberline, where its big green leaves are very conspicuous on 
the pale pumice soil and among the broken fragments of gray lava rock. 
About the middle of September the leaves turn red — often a deep 
handsome red — and begin to fall, so that by the end of the month the 
plant has practically disappeared. Its buckwheat-like fruit is a favorite 
food of the mice inhabiting the higher slopes. 

Oreohroma triphylla (Wats.) Howell. Dwarf Alpine Spring Beauty. 

This tiny inconspicuous x^l^Qt was found near timberline north and 
northwest of Red Butte. (Identified by Professor Greene.) 

Spragnea umbellata Torr. Pussy-paws. 

Abundant on the pumice slopes of the Hudsonian zone, beyond which 
it pushes both upward and downward on suitable soils. The highest 
altitude at which it was noted is 9,400 feet on the east side of Mud 
Creek Canyon, but it was rarely seen above 9,000 feet. On the other 
hand, a form of it descends in suitable spots to the lower edge of the 
Canadian zone near Wagon Gamp (altitude 5,600 feet), and to the same 
altitude in the lower part of Mud Greek Canyon. 

Stellaria orispa C. & S. 

Collected by Vernon Bailey and Miss Wilkins in Mud Creek Canyon 
near the junction of Clear Creek. (Identified by Professor Greene.) 

Sagina aaginoides (L.) Brit. 

Occurs above timberline; collected by Miss Wilkins. 
Sflene grayi Watson. Hudsonian Catchfiy. 

Common in stony places and along streams below timberline in the 
Hudsonian zone. Found both in the stony pumice soil and in the 
heather beds. (Identified by Miss Eastwood and Dr. B. L. Bobinson.) 
21753— No. 16 19 ^ , 

Digitized by VjOOQ IC 



146 NORTH AMERICAN FAUNA. [waie. 

Silene snkfldorA Eobinson.^ Alpine Gatchlly. 

An alpine species common in scattered tnfts, which form small com- 
pact mats under the edges of rocks, well above timberline. Often 
mixed with Erigeron compositus. (Identified by Dr. B. L. Bobinson.) 

Aoonitnm colnmhianiiwi Nntt. Monkshood. 

Common in a marshy place in the Shasta fir forest at Wagon Gamp, 
where its tall wands of handsome blue flowers were conspicuous in July 
and its fruit in September. 

Aquilegia tnmcata Fisch. & Mey. Bed Columbine. 

Common near Wagon Camp, in the upper part of the Transition 
zone, (identified by Professor Greene.) 

Delphininm sonnei Greene. Larkspur. 

Common in moist spots in the Shasta fir forest near Wagon Camp, 
and also in the canyon of Ash Creek. (Identified by Professor Greene.) 

PflBonia browni Dougl. Wild Paeony. 

Occurs sparingly in the upper part of the ponderosa pine forest 
(Transition zone), particularly in the neighborhood of Wagon Camp. 

Pnlnatilla ooddentalis Watson. 

Common in places on the higher slopes (Hudsonian zone), particu- 
larly where the snow lies late. It blooms as the snow recedes, leaving 
a handsome globular head of feathery plumes which waves in the 
breeze long after the season of flowering. 

BikukoUa uniflora (Kellogg) Howell. 

Reported by Miss Eastwood from above timberline on Horse Camp 
Trail; not found by us. 

AraUs platysperma Gray. Flat- pod Arabis. 

The commonest and most widely distributed crucifer of the higher 
slopes of Shasta, where it occurs on stony slopes and along the edges of 
the heather beds from the lower edge of the Hudsonian zone upward 
on warm slopes to 10,200 feet. Its extreme vertical range appears to be 
about 3,000 feet. (Identified by Miss Eastwood.) 

Cardamine bellidifolia pachyphylla Coville. 

This small alpine crucifer, with white flowers and rather broad dark 
green leaves, is nowhere abundant, but was observed here and there 
above timberline, both on the main x>eak of Shasta and on Shastina. 
(Identified by F. V. Coville.) 

Cheiranthus perennis (Coville) Greene. [—Ery^mum asperum perenne 
Coville.] 
Vernon Bailey and I found this coarse yellow-flowered crucifer at 
timberline on the north slope of Shastina July 24, but did not observe 
it elsewhere. (Identified by Professor Greene.) 



1 Botanical Gazette, vol. 16, p. U, pL 6, 1891. 
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Braba breweri Wats. Sierra Alpine Draba. 

Collected east of Mud Creek Canyon at an altitude of 13,000 feet by 
Miss Wilkius; not observed elsewhere. This Draba a\*d Polemonium 
pnlchellum are the only plants found at so great an elevation. (Identi- 
fied by F. V. Coville.) 

Streptanthus orbicnlatus Greene. 

A Hudsonian species common on pumice soil in stony places at and 
below timberline all the way around the mountain. The plant is easily 
recognized by its long curved slender i>ods and its rather large domed 
leaves. The length of the large tai)ering root only slightly exceeds the 
height of the plant. (Identified by Professor Greene.) 

Chrysamphora califomica (Torr.) Greene. California Pitcher Plant. 
( = Darlingtania Auct. ) 
This interesting piteher plant is exceedingly local in distribution. 
Mr. Elmer Applegate tells me that it is common in the upper part of 
the Sacramento Canyon, a short distance from Sisson Tavern. It has 
been reported as occurring in the ^marshes' of Shasta, but we did not 
find it on the mountain, nor did we find any marshy areas more than a 
few rods in extent. 

Broeera rotuidifolia Linn. Sundew. 

Collected by Miss Wilkins in the springy ]>og just above Wagon 
Camp in the Canadian zone. Not observed elsewhere. 

Mitella pentandra Hook. 

Common in the heather patches along the overhanging banks of 
streams in the Hudsonian zone. Abundant at Squaw Creek Camp. 
(Identified by Professor Greene.) 

Pamassia califomica (Gray) Greene. Grass-of- Parnassus. 

This elegant fiower is common along the water courses of the Hud- 
sonian zone, usually growing along the overhanging banks of the tiny 
rivulets. It blossoms late, and a few plants were still in flower when 
snow fell, the last week in September. 

Sazifiraga bryophora Gray. 

Beported by Miss Eastwood from the timberline region on Horse 
Oamp Trail} not found by us. 

Sazifiraga tolmiei^ T. &; G. Alpine Bock Saxifrage. 

Common above timberline, where it usually forms small dense mats 
in moist places among rocks. On Inconstauce Creek, on the north side 
of Shasta, it was found as low as 7,600 feet. On the south slope it 
ranges up to 11,000 feet, or possibly higher. On the cold northeast 
side of Bed Butte it occurs among the rocks with Oxyria digyna. (See 
p. 50.) * 

> The Bpelling tolmcei should be regarded as au obvious typographical error. 
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Peltdphyllnin peltatum (Torr.) Engler. Giant Water Saxifrage. 

One of the most conspicuoas plants in the bottom of the Sacramento 
Canyon, where its clusters of huge incised roundish leaves along the 
water's edge suggest the devil's club. It ranges along the Sacramento 
Kiver from just below Sisson nearly to the Sacramento Valley. 

Eibes amictnm Greene. 

Occurs at Wagon Camp, along Squaw Creek, and in the bottom of Mud 
Creek Canyon at an altitude of 6, 700 feet. (Identified by Professor 
Greene.) 

Eibet oereum Dougl. 

Found near tiroberliue near the head of Panther Creek, and also 
much lower down. 

Bibes viBoosissimiun Pursh. 

Common near Wagon Camp and observed at other points within the 
Transition zone, particularly along Squaw Creek. 

Bibes klamathense Coville. 

Occurs in cool moist places in the Transition zone at Sisson. (Iden- 
tified by F. V. Coville.) 

Cercooarpos ledifolins Nutt. Mountain Mahogany. 

Common on Sheep Bock and thence to the southeastern corner of 
Shasta Valley (V. Bailey), and on warm, dry slopes of the Scott 
Mountains, where C. parvifolim also occurs. 

Fragaria braoteata Heller. Small Strawberry. 

Common on the lower slopes. Just below Wagon Camp strawberries 
and painted cups arB so abundant as to form an almost continuous car- 
pet under the uppermost grove of ponderosa pines. (Identified pro- 
visioually by P. A. Rydberg.) 

Fragaria ohiloensis Duchesne. Large Strawberry. 

Occurs with the last a little below Wagon Camp, but is much com- 
moner lower down, particularly near Sisson. Sisson Tavern was 
formerly called 'Berry vale' and is located in * Strawberry' Valley. 
Both names were derived from the abundance of this wild fruit there 
in early days. (Identified provisionally by P. A. Rydberg.) 

Holodiscnt discolor (Pursh) Maxim. Alpine Spiraea. 

Common on rocks at and a little below timberline, usually associated 
with Pifius albieaulis. It is a small, fragrant bush, usually less than a 
foot in height, and always grows among rocks at high altitudes. In 
the Hudsonian zone it was found all the way around the mountain, and 
was in blossom from about July 20 until September. A larger form, 
which the botanists do not appear to have named, occurs lower down, 
in the Canadian zone. It has larger, broader, and thinner leaves and 
should be separated. 
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Spiraea donglasi Hook. Bed Spiraea. 

Common in moist places in the Canadian and Transition zone^s, bat 
most abundant in the latter. It is common at Sisson, at the west base 
of the mountain, and in Squaw Creek Valley on the south side, and 
thence upward, in suitable moist spots, to Wagon Camp at 5,700 feet, 
along Squaw Creek at 6,000 feet, and in Mud Creek Canyon as high 
as 6,700 feet. 

Horkelia psendooapitata Kydberg. 

Abundant in the Transition zone near Wagon Camp, particularly 
about the upper limit of Pinus ponderosa. (Identified by P. A. Bydberg.) 

Kunzia tridentata (Pursh.) Spreng. 

Irregularly distributed in the Transition zone; commonest in the 
manzanita chaparral of the lower slopes. On the north side of the 
mountain it is exceedingly abundant, and in the open pine forest bor- 
dering the south end of Shasta Valley attains unusually large size. 
On the west side, north of Sisson, it occurs sparingly on most of the 
warmer and drier knolls, and more plentifully between Black Butte 
and Shasta Valley. It is almost always associated with Arciostaphyloa 
patula, with which it ascends some of the warmer slopes to points far 
above the upper limit of its usual distribution. Thus it was found on 
a southwest slope in Mud Creek Canyon between the altitudes of 6,700 
and 7,400 feet; on similar slopes near Horse Trail and in Diller Canyon 
as high as 7,800 to 7,900 feet, and on a warm pumice ridge north of 
Shastina at 7,500 feet.' In Squaw Creek Valley, near McCloud Mill, a 
form occurs which has exceedingly narrow leaves. 

Lutkea pectinata (Hook.) Kuntze. 

Abundant in the Hudsonian zone, chiefly in the neighborhood of 
timberline, where it is common along the little streams in the upper 
edge of the forest, and in the glacial basins which are wet from melting 
snows in the early part of the season, but may be dry at the time the 
plant blossoms. In damp spots, particularly along the borders of cool 
springs, the individual plants often stand so near together as to form 
extensive beds. 

Potentilla flabellifolia Hook. 

Occurs here and there, a little below timberline, in the Hudsonian 
zone. (Identified by Miss Eastwood and P. A. Rydberg.) 

Potentilla pseudompestris Eydberg. Dwarf Alpine Potentilla. 

A dwarf Alpine or high Hudsonian Potentilla of the glandulosa type, 
collected on the north side of Shastina at an altitude of about 8,800 
feet, is provisionally referred to this species by Mr. Bydberg. 



> For an explanation of this seemingly abnormal range, see p. 49. 
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Potentilla glandolosa Liiidl. Large Tellow PoteDtilla. 

A large Potentilla from the Transitioa zone, near Wagon Gamp, is 
identified by Mr. Rydberg as P. glandulosa. 

Eosa californica O. & S. California Rose. 

Abundant in moist places in the Transition zone near Sisson Tavern 
and along the east base of Mount Eddy. 

Eosa g^ymnocarpa Nutt. Wild Rose. 

Common in places in the Transition zone, particularly a little below 
Wagon Camp. 

Bnbos parviflomt Nutt. [ = R. nutkanm Auct. ] Western Thimbleberry. 
Common in cool moist places in McCloud Valley and at Sisson, and 
thence up through the Transition zone to an altitude of 5,200 feet on 
the road to Wagon Camp, and 6,000 feet along Squaw Creek and in 
Mud Creek Canyon. Most of the Transition sloi)es of Shasta are too 
dry for the thimbleberry. 

Rnbos vitifolios C. & S. Blackberry. 

Common in cool moist places in the Transition zone near Sisson and 
along the east base of the Scott Mountains. 

Sibbaldia procumbent Linn. Alpine Sibbaldia. 

Common in the Hudsonian zone near timberline, particularly in 
springy places and in the heather beds. Usually occurs in small 
patches below extreme timberline. 
Amelanchier alnifolia !Nutt. Serviceberry. 

Abundant in moderately moist parts of the Transition zone. On the 
west and southwest sides of the mountain it reaches from Sisson to 
Wagon Camp. On a warm southwest slope on the steep ridge between 
Mud Creek Canyon and Clear Creek it occurs, with several other 
Transition zone species, at the unusual altitude of about 7,000 feet 
(See p. 49.) 

CratsBgat rivnlaris Nutt. Black Haw. 

Common in the Transition zone about the west base of Shasta, par- 
ticularly along streams at the east base of Mount Eddy, Arom the head 
of the Sacramento northward, usually in cool moist soil. Common near 
Sisson Tavern. 

Sorbnt sambuoifolia (C. & S.). Mountain Ash. 

Bather scarce and confined chiedy to the relatively moist Transition 
zone slopes of the canyons. In Mud Greek Canyon it was found along 
the bottom from 5,600 feet to 6,700 feet. Along Squaw Creek it was 
found at about 5,500 feet. 

Cerasus demisaa (Nutt.). Western Chokecherry. 

Common in places in the lower part of the Transition zone. Observed 
on the south slope above McClond Mill, mainly in the gulches; also in 
the neighborhood of Sisson, and near the south end of Shasta Valley. 
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CerasQs emarginata Dougl. Bush Cherry; Bitter Red Cherry. 

Abandaut in places iu the chaparral of the Transition zone. In 
Sacramento Canyon, south of Shasta, it begins at *The Loop/' and 
ranges up to the lower edge of the Canadian zone. It is profusely 
abundant at Wagon Camp, where it is a straggling bush a little higher 
than a man^s head, and usually grows in thickets. It ascends Mud 
Creek Canyon to an altitude of 5,600 or 5,700 feet. 

Gerasns glandalosa Kellogg. 

A sapling or small tree having large broad leaves; collected by me 
a short distance south of Sisson Tavern. (Identified by Professor 
Greene.) 

Pnmus subcordata Benth. Wild Plum. 

Common in places along the southern and western borders of Shasta 
Valley, usually in the edge of the open Pinutt ponderosa forest and 
often growing with Rhm and Kunzia. We found it also near Etna, 
on the west side of Scott Valley. 

Cerois ooddentalis Torr. Eed-bud. 

Reported from Mount Shasta in the Botany of California, but not 
found by us except in the Sacramento Canyon, where it is common. 

Lotus americanus (Nutt.) Bisch. [= Hosackia americana.] 

Common in the Transition zone at Wagon Camp, and thence along 
the road to Sisson, growing chiefly in open places in the chapaiTal. 

Lupinus elmeri Greene [= X. albicaulis s^ylvestris Auct.] 

Common in places throughout the upper part of the Transition zone, 
and ranging into the Canadian. Common at Wagon Camp and a little 
above. Found also in Mu<l Creek Canyon at mouth of Clear Creek. 
(Identified by J. B. Leiberg.) 

Lupinus ^omatos* Auct. [not of Douglas.] Silvery Lupine. 

This beautiful species is common in spots near and a little below 
tiniberline, sometimes covering extensive areas, but not uniformly dis- 
tributed. Where it occurs it is usually sufficiently abundant to give 
the mountain side the eflPect of a distinct silvery covering. It always 
grows on stony or pumice slopes and usually among or near white bark 
pines, although in a few instances it was found outside of the pine 
areas. It is common near the head of Squaw Creek and on both sides 
of Mu<l Creek Canyon. On the east side of this canyon it is particu- 
larly abundant just above the trees, and stops abruptly at an altitude 
of 8,200 to 8,400 feet, to be replaced by the dwarf Alpine L. lyalli. On 
the north side of Shasta it is common in an open forest of white-bark 



'In this and subseqnent references to *The Loop' the statement means that in 
going north along the railroad track we first saw the plant at 'The Loop.' The 
species may occnr farther south in the canyon on suitable slopes above the level of 
the railroad. 
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pines in a shallow gulch at the east base of the lava buttes jast below 
*North Gate.' The upper limit of the silvery lupine usually coincides 
with the lower limit of the dwarf lupine (L. lyalli)^ which species gen- 
erally pushes from this point upward through the Alpine zone. 

The root of the silvery lupine is slender and tough, and soon divides 
into two or three very long wire-like rootlets which run a rather shallow 
course in the sand. Some of them measure 750 millimeters. The plant 
at timberline averages about 60 millimeters in height. 

Mr. Leiberg tells me that this species, although commonly referred 
to ^omatm\ is not ornaivs of Douglas. It has also been called L. 
argenteus decumhens Watson. 

LnpinuB albifrons Benth. 

Collected near Horse Camp August 20 by Vernon Bailey and Miss 
Wilkins. (Identified by J. B. Leiberg.) 

LnpinuB lyalli Gray. Dwarf Alpine Lupine. 

Abundant and widely distributed over the higher rocky pumice 
slopes from timberline or a little above up to an altitude of slightly 
more than 10,000 feet. (Identified by J. B. Leiberg.) 

Lnpinns minimus Dougl. Dwarf Lowland Lupine. 

Common in the Transition zone at Sisson. (Identified by J. B. Lei- 
berg.) 

Vicia americana Muhl. 

Bather common at and below Wagon Camp, and still in fiower when 
we left, September 25. 

loniun lewisi Pursh. Wild Hemp. 

Abundant at Wagon Camp, where its delicate blue flowers were con- 
spicuous in July, and its large subglobular seed capsules in September. 

Polygala comnta Kellogg. 

Occurs plentifully in the dry pine woods of the Transition zone near 
Sisson Tavern, but was not observed on the mountain proper. (Iden- 
tified by Miss Eastwood.) 

Ehus trilobata Nutt. 

In going north from Sisson we first observed this species a mile or 
two south of Edgewood, to the north and east of which it became more 
and more common. Its zone position here is along the borderland 
between the Transition and Upper Sonoran zones. 

Pachystima myrsinites Raf. Oregon Boxwood. 

Common in the Transition zone at the west base of Shasta, from Sis- 
son up to an altitude of about 4,700 feet, usually in manzanita chapar- 
ral. Its absence from the higher slopes within the proper zone limits 
of the species is probably due to heat and dryness, as explained else- 
where (p. 5()), but it is possible that the Sisson plant is a Transition 
zone subspecies of the true Boreal P. myrsiniteit. 
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Acer macrophyllnm Pursh. Oregon Maple; Big-leaf Maple. 

The tree maple is rare in the region about Shasta, where it was 
observed only in moist ])laces in the lower part of the Transition zone 
near Sisson and in the upper part of the Sacramento Canyon. 

Acer glabrom Ton*. Bush Maple. 

Fairly common in McGlond Valley and in moist places along streams 
and canyons in the Transition zone. In Mud Creek Canyon it was 
found up to an altitude a little above 5,600 feet, and along Squaw Creek 
to nearly 6,000 feet. 

Acer circinatam Pursh. Vine Maple. 

This characteristic west-coast species, with nearly circular 7-point 
leaves, occurs sparingly in moist places near Sisson Tavern, but is not 
common. It is one of the most distinctive plants of the humid Pacific 
coast division of the Transition zone. 

Ceauothos cordulatos Kellogg. Snow Bush. 

Common in the lower part of the Transition zone on the southern 
and western basal slopes of Shasta. In the upper part of Sacramento 
Canyon it first occurs at ^The Loop,' whence it is abundant northerly 
to within a mile or two of Edgewood. At Sisson and in Squaw Creek 
and McCloud valleys it is very abundant, but for some reason not 
apparent it does not reach on Shasta its usual upper limit, and was 
not observed anywhere above 4,900 feet. Possibly it is choked out by 
the other chaparral, which is made up mainly of manzanita {Arcto- 
9taphylo8 patula) and buck-brush (Geanothus velutinns). 

Ceanothns onneatOB Nutt. Wedge-leaf Ceanothus. 

This is one of the most characteristic shrubs of the Upper Sonoran 
zone in California, where it is generally associated with the curious 
diggw pines. The region about Shasta is too high for it It occurs, 
however, in the lower valleys, both north and south of Sisson. On the 
north it reaches from Yreka to a little beyond Edgewood, appearing a 
mile or two south of the latter point on the road to Sisson, and about 
4 miles southwest of it on a road farther west. Skipping the broad 
Transition belt between Edgewood and the Sacramento, it occurs next 
at Delta, in the Sacramento Canyon, and ranges thence southerly. Its 
upper border meets the lower border of another species, 0. cardulatus^ 
which is common at Sisson, as well as on the southern and western 
basal slopes of Shasta. 

Ceanothos velatinos Dougl. Buck-brush. 

Profusely abundant on all the manzanita-covered slopes of Shasta, 

from the lower part of the Canadian zone down nearly to the lower 

edge of the Transition. Mixed with Arctostaphylos patula in nearly 

equal proportion it forms the dominant chaparral of the mountain. 

21753— No. 16 ^20 
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Tongues of it push up on warm southerly slopes to about 6,600 feet * 
altitude, and it descends on the west slope to about 4,200 feet (half a 
mile east of Sisson), and on the south slope to 3,600 feet (near McOloud 
Mill). Along the east base of Mount Eddy, where it is sheltered from 
the afternoon sun, it appears about 2 miles north of Sisson (altitude 
3,700 feet), and continues northerly for many miles. 

CeanothuB integerrimnt H. & A. California Lilac. 

Common in parts of the Transition zone, notably in Squaw Creek 
Valley near McCloud Mill, and in the upper Sacramento Valley a little 
below Sisson, but very scarce or absent on the slopes of Shasta proper. 
Like C. cardulatus it seems to be kept out by some unknown cause, 
possibly choked out by other species. Perhaps the soil is too dry for it. 

CeanothuB (Cerastes) prostratos Benth. Squaw Carpet. 

In following the Sacramento Canyon northward. Squaw Carpet was 
first seen at the ^ The Loop,' a few miles south of Sisson, whence it 
occurs in greater or less abundance throughout the ponderosa pine 
forest and manzanita chaparral to the lower slopes of Shasta, where on 
the southwest side it reaches up to 5,200 feet. 

Bhamnut oaUfbmica Esch. (This form may be R, rubra Greene.) 

Scarce and confined to low altitudes in the Transition zone. Found 
by Vernon Bailey in Squaw Creek Valley below 4,000 feet. Specimen 
lost. 

Hyperionm anagalloides C. & S. Dwarf Hypericum. 

Common in spots in wet places in the Hudsonlan and Canadian zones. 
It was most common in the second meadow on Squaw Creek, and by 
no means rare near Wagon Camp, and was in flower in late July and 
throughout August. 

Viola blanda Willd. White Violet. 

Collecte<l by Miss Wilkins in the middle meadow on Squaw Creek, 
at an altitude of 7,500 feet. Not observed elsewhere. 

Viola purpurea Kellogg. Alpine Yellow Violet. 

Common on dry rocky slopes on pumice soil from some distance 
below timberline upward, on warm southerly exposures, to 9,300 feet. 
When we reached the mountain, the middle of July, its yellow flowers 
were conspicuous, although even at that time the species had nearly 
passed flowering. Its fruit and dark green leaves remained as late as 
the latter part of September, sharply outlined against the whitish 
stones and pumice of the bleak and barren upper slopes, where a violet 
seemed singularly out of place. (Identified by Miss Eastwood and 
Professor Greene.) 



' For it« extreme npper limit, on hot canyon slopes, see remarks nnder Arctosta- 
phyloB pafula, p. 158. 
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Mentzelia Iflevicaulis (Dougl.) T. & G. 

Bather commou in Shasta Valley, but not found elsewhere about the 
mountain. This species seems to belong to the Upper Sonoran zone, 
and therefore has no place in the flora of Mount Shasta. 

Epilobinm spicatom Lamarck. Willow Herb ; Fire- weed. 

Abundant in places, chiefly on old burns in the Canadian and Tran- 
sition zones. At Wagon Gamp it did not begin to flower until near the 
middle of August; at Sisson it was still in flower in places as lat^ aa 
the middle of September. 

EpUobinm brevistylnm Barbey. 

Collected at Wagon Camp, where it is tolerably common in moist 
places; the largest species next to spicatum. (Identified by Professor 

Trelease.) 

Epilobium oregonense Hausskn. 

Common at Wagon Camp. A large form occurring also at Wagon 
Gamp Professor Trelease considers as probably £. glaberrimum Barbey. 

? Epilobium homemanni Reichenb. 

Some poor specimens, with exceedingly long seed capsules, collected 
by me a little below timberline about the end of the season, are doubt- 
fully referred to this species by Professor Trelease. 

Epilobitun olavatnm Trelease. 

Abundant in the heather meadows and along the edges of the cool 
streams of the Hudsonian zone at and a little below timberline. 
(Identified by Professor Trelease.) 

Epilobitun pringleanum Hausskn. 

A tiny alpine species, rarely as tall as one's thumb, occurring here 
and there on the borders of the highest streamlets above timberline. 
(Identified by Professor Trelease.) 

Epilobinm obcordatnm Gray. Bose Epilobium. 

Local — common near timberline on the steep west side (east slope) of 
Mud Creek Canyon. A remarkable plant, strikingly unlike the others 
of its genus. It has a woody base and is really a dwarf bush. Its 
large red flowers are showy and very handsome. (Identified by Miss 
Eastwood and Professor Trelease.) 

Qayophytom ramodadmnm T. & G. 

Abundant throughout the Transition zone^ where it was equally com- 
mon at Sisson and at Wagon Camp and was in flower as late as the end 
of September. (Identified by Miss Eastwood.) 

Camm gairdneri (Hook. & Am.) Gray. 

Bather common in damp soil at Wagon Camp where the Canadian 
and Transition zones meet. (Identified by Dr. J. N. Bose.) 
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Cymopterus terebinthiimt T. & G. 

Common iu the ueighborhood of timberline, usually iu stony places 
on dry pumice slopes; found also on top of Red Cone, a little east of 
Wagon Camp. This species has a large and woody root and a remark- 
ably rank and lasting odor. Its zone position is Hudsonian; a larger 
unrecognized form occurs in the Canadian zone. (Identified by Miss 
Eastwood and Dr. Rose.) 

Ligiuticnm grayi Coulter & Rose. 

Common throughout the Hudsonian zone, particularly a little below 
timberline, where it occurs most abundantly in the beds of heather 
along the little streams. In places it pushes down into the Canadian 
zone. (Identified by Miss Eastwood and Dr. Rose.) 

Heradeum lanatum Michx. Cow Parsnip. 

Occurs in damp places in the Canadian zone. In Mud Creek Canyon 
near the mouth of Clear Creek it was found as high as 6,700 feet. 
(Identified by Dr. Rose.) 

Osmorrhiza nnda Torr. 

Found sparingly at Wagon Camp and at Sisson. 
GomuB n attain Audubon. Oregon Dogwood. 

Rather common iu moist places in the lower half of the Transition 
zone. It occurs in Squaw Creek Valley near McCloud Mill, and is 
common along the streams near Sisson Tavern; on the road from 
Wagon Camp to Sisson it was seen up to an altitude of 4,500 feet. 

Comns pubesoens Nutt. 

Common in cool damp soil near Sisson and along the upper Sacra- 
mento. 

Chimaphila xunbellata (L.) Nutt. 

Occurs here and there throughout the drier parts of the forest, but 
is less common than Chimaphila tnenziesi. 

Chimaphila menziesi Spreng. 

Fairly common throughout the Shasta fir forest, and also in the 
mixed forest of pines and firs from the upper Sacramento Canyon 
northward (Canadian and Transition). 

Pyrola picta Smith. 

Occurs here and there throughout the forest of Shasta firs, where 
its ornamental light-marbled leaves are pleasingly conspicuous against 
the dark soil. 

Pyrola pallida Greene. ' 

Found sparingly on the dry summit of Red Cone, about a mile east 
of Wagon Camp. (Identified by Professor Greene.) 

> Pittonia, IV, p. 39, March 17, 1899. 
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Pyrola secnnda Linn. 

Decidedly less common than P. pieta^ bat like it foand in the Shasta 
fir forest. 

Pterospora andromedsB Nutt. Pinedrops 

Found in the dry woods along the border between the Canadian and 
Transition zones. (Identified by Professor Greene.) 

Pleoricospora flmbriolata Gray. 

Collected at Wagon Camp by Miss Wilkins. (Identified by F. V. 
Coville.) 

Saroodes sangninea Torr. Snow Plant. 

This handsome plant is reported as common on the forested slopes of 
Shasta at the time of melting snow in spring. It probably occurs in 
both the Canadian and Transition zones. 

Arctostaphylos nevadensis Gray. Dwarf Mountain Manzanita. 

Common in the Canadian and Hudsonian zones, growing in extensive 
beds a foot or less in height. On the high ridges, among the timber- 
line Pintis albicaulis, these beds of green cover the pale gray lava 
rocks, <and in the dark forests of Shasta fir they form the only con- 
spicuous surface vegetation. 

Arctostaphylos patola Greene. Green Manzanita. 

The most abundant and troublesome chaparral of Shasta. It is a 
characteristic Transition zone species and covers the lower slopes all 
the way around the mountain except a belt about 10 miles wide on the 




Fio. 45.— MaDzanitA chaparraL 

northeast base, reaching from Ash Greek to about 3 miles northwest of 
Inconstance Creek, which is too cold for it and is occupied by Canadian 
zone species. On the north, west, and south it covers practically the 
whole of a broad belt several miles in width, reaching from base level 



Digitized by VjOOQ IC 



158 NORTH AMERICAN FAUNA. [wo.ltt. 

to the lower edge of the Canadian zone and formerly occupied in the 
main by a forest of x>onderosa pines, some of which still remain scattered 
over it. Except at its extreme lower limit, it is usually mixed with 
buck-brush {Ceanothus velutinus). 

Seen from a distance, the extensive areas of manzanita on the lower 
slopes of Shasta are very deceptive. They look like meadows of green 
grass, but to cross them is in most cases imx)08sible, owing to the den- 
sity of the growth and rigidity of the branches. For this reason they 
form secure retreats for black bears, deer, wildcats and other animals. 

At two places on the west side of the mountain Arctostaphylos patula 
reaches the extraordinary altitude of 7,800 to 7,900 feet. One of these 
is on the north side of Diller Canyon, the other on the north side of 
Horse Camp Trail. Both stations are on long and steep southwest 
pumice slopes which receive the hot rays of the afternoon sun almost 
at a right angle, carrying up numerous Transition zone species nearly 
2,000 feet above their normal limit. (See p. 51.) From the southwest 
base of Shasta the green manzanita reaches down the canyon of the 
Sacramento River to ^The Loop.' 

Phyllodoce empetriformiB (Gray). Bed Heather. 

[=BryanthtiS empetriformis Auct.] 

Abundant along the cold streams of the Hudsonian zone and in the 
bottoms of the glacial basins that are kei)t moist by melting snows; 
commonest between the altitudes of 7,500 and 8,500 feet, and not seen 
above 9,100 feet. This is the only < heather' found on Shasta. It 
usually forms extensive . beds or carpets in which numerous other 
plants find a congenial home. Tbese beds are practically the only 
flower gardens on the mountain, and the only areas where small plants 
are plentiful enough to give the effect of continuous green ; hence they 
are commonly spoken of as * heather meadows.' 

Kalmia glauca microphylla Hook. Alpine Laurel. 

Abundant in most of the heather meadows just below timberline, 
particularly along Squaw Creek. In general size and aspect the alpine 
laurel resembles the red heather so closely that at a little distance it is 
difficult to tell them apart. 

Vacoininm CflBspitoram Mich. Dwarf ^Ipine Blueberry. 

Abundant on the higher slopes within the Hudsonian zone, reaching 
a little above timberline. Common here and there in the stony 
pumice flats and basins, but commonest near the streams, where it is 
scattered through the heather and forms beds of its own along the 
outer edges of the heather beds. Its leaves turn dark red or garnet dur- 
ing the latter half of September, contrasting handsomely with the dark 
green of the heather. In the neighborhood of timberline the dwaif 
blueberry is rarely more than three or four inches in height. It was in 
ftiU bloom the middle of July. 
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The form here referred to is the dwarf High Sierra oue, given under 
ewspitosum by Ooville, in his ^Botany of the Death Valley Expedition' 
(p. 145, 1893). 

Vaociniiun arbuscnla (Gray) | = Vacciniuin cwspitosum var. arhuscula 
Gray]. 
Common in moist places in the Transition zone from Wagon Gamp 
down to Warmcastle Soda Springs at the south base of the mountain. 
This species seems to be distinct from the dwarf boreal F. cwspitosum. 
It averages about 2 feet (60 centimeters) in height and has red branches 
and decidedly larger and thicker leaves than the alpine ceespitosum. 
Whether or not the latter is the typical form is another question. The 
zone position of V. arhuscula is probably Canadian and Transition. 

Vaccininm ocddentale Gray. Blueberry. 

Common in the Canadian zone in some of the canyons, and in the 
marsh at Wagon Camp, where it fruited early. 

Frazinus oregana Nutt. Oregon Ash. 

Occurs sparingly in the upper Sacramento Canyon, but was not 
observed about the actual base of the mountain. 

Ctontiana simplex Gray. Blue Gentian. 

Common in the Canadian zone swamp at Wagon Camp the first half 
of August. (Identified by Professor Greene.) 

Apocynnm pumilum (Gray) Greene. 

Common in suitable places throughout the Transition zone, from 
wbich it pushes up a short distance into the lower edge of the Cana- 
dian. With other Transition zone species it was found on a warm 
slope in Mud Creek Canyon at 6,700 feet. (Identified by Professor 
Greene.) 

Cycladenia humilis Beuth. 

Common in places in the Hudsonian zone, but very local. It occurs 
plentifully on the top of Bed Cone, a short distance northeast of Wagon 
Camp, at an elevation of about 6,600 feet^ on a red lapilli hill which 
forms a part of Bed Butte, just east of ' The [South] Gate,' and on both 
sides of Mud Creek Canyon alittle below true timberline. The highest 
altitude at which it was observed was 8,700 feet on a southwesterly slope 
on the west side of Mud Creek Canyon. Cycladenia hMmilis is a curious 
and rather striking plant. It usually has four large entire leaves, sug- 
gesting those of Polygonum neicherryi^ and bears a pair of conspicuous 
red tubular flowers followed by two curious seed pods, which are very 
long and lie side by side, one above the other, like the barrels of a Win- 
chester rifle. (Identified by Miss Eastwood.) 

Oilia aggregata (Pnrsh) Spreng. 

Common throughout the ponderosa pine forests of the Transition zone 
and sometimes seen in the lower part of the Shasta flr forest, where its 
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handsome scarlet flowers are very attractive. On warm southwest 
slopes near Panther Creek it was found as high as 6,600 feet, and 
between Mud and Clear creeks as high as 6,700 feet, but these are 
abnormal altitudes due to unusually warm exposures and soil. 

Collomia grandiflora Dougl. 

Common in the upper part of the Transition zone a little below Wagon 
Camp, where it was flowering abundantly the last half of July. 

Phlox douglasi difiiisa (Benth.) Gray. Alpine Phlox. 

A common, widely distributed, aud conspicuous plant of the higher 
slopes within the Hudsonian zone, sometimes straggling down into tbe 
Canadian zone. It occurs in scattered tufts on the dry rocky slopes 
and ridges, usually on pumice soil, and is commonest in the neighbor- 
hood of timberline. It blossoms early, and flowers were rarely seen 
as late as the latter part of July. After flowering the whole plant 
withers and is disintegrated by the wind, so that little more than the 
woody base remains. 

Polemonium pulohellum Bunge. 

A characteristic but not abundant Alpine species, occurring here 
and there among rocks far above timberline. On the north side of 
Shastiua it was in full bloom July 24 at an altitude of 8,900 feet. On 
the south side of Shasta, above Squaw Creek, and on both sides of 
Mud Creek Canyon, it was not found below 9,600 feet, whence it ranges 
up to 13,000 feet. This species and Draba breweri were both observed 
at 13,000 feet, and are the highest plants found on Shasta. (Identified 
by Professor Greene.) 

Phaoelia Mgida Greene.* Dwarf Alpine Phacelia. 

This new species, which Professor Greene has kindly described at 
my request from specimens collected by us above the head of Squaw 
Creek, is common and widely distributed on the higher and more bar- 
ren rocky slopes, beginning above timberline and reaching, on south- 
erly slopes, as high at least as 10,200 feet. The lowest altitude at 
which it was found is 8,700 feet, on a cold slope. 

Phaoelia magellanica (Lam.) Coville. 

A plant which, in the present unsatisfactory state of the group, it 
seems necessary to refer here, is abundant on the lower slopes, par- 
ticularly in the Transition zone, where it was in flower throughout the 
summer and as late as the end of September. 

Cryptanthe geminata Greene. 

Bather common in the Transition zone below Wagon Camp. (Identi- 
fied by Professor Greene.) 



» Pittouia, IV, pp. 89-40, March 17, 1899. 

Digitized by LjOOQ IC 



OCT., 18W.1 PLANTS. 161 

Lappnla nervosa (Kellogg) Greene. 

Abundant in the openiug8 near and a little below Wagon Camp, 
whye it is the most troublesome < stick-tight' of the region, filling the 
fgrelocks and manes of the horses and binding them together in a 
dense mat. 

Monardella odoratisdma Benth. 

Abandant in the Canadian zone and mach less common in the 
Hudsonian. Abundant in the chapaiTal at Wagon Camp and tbund 
in several places on warm sunny slopes as higli as 7,800 or 7,900 feet, 
and in one place near the head of Squaw Creek at 8,300 feet In the 
latter locality only a few bunches occur among the rocks and no others 
were observed for a long distance below. 

Scutellaria nana Gray. Dwarf Skullcap. 

This interesting little yellow-flowered skullcap was found at one 
place only — the north slope of Shastina, at an altitude of 8,800 feet, 
where it was flowering July 24. If this alpine plant is the same as the 
type of 8. nanuj which came from the hot desert region near Pjrramid 
Lake, Nevada, its occurrence at tiniberline on Shasta must be acci- 
dental. (Identified by F. V. Coville.) 

Staohys ingrata Greene. 

Abundant in moist soil at Wagon Camp, on the border between the 
Canadian and Transition zones. (Identified by Professor Greene.) 

ChamsBsaracha nana Gray. 

This Bolanaceous plant, which has la ge white flowers and looks like 
a dwarf potato, is common in an old burn near Wagon Camp, where 
the Canadian and Transition zones overlap. (Identified by Miss East- 
wood,) 

Oaitilleja miniata Dougl. Scarlet Painted Cup. 

Common and conspicuous. A large form, probably the type form — 
since the type came from the Blue Mountains of Oregon — is common in 
moist places in the lower part of the Canadian zone and upper part of 
the Transition. It was flowering abundantly in the uppermost grove of 
ponderosa pines at Wagon Camp the latter half of July. A smaller 
form, apparently unnamed, abounds in the heather beds of the Hud- 
sonian zone, near and a little below timberline, where it was flowering 
profusely the first half of August. 

The scarlet painted cup is one of the handsomest flowers of the moun- 
tain. Where the plants are abundant on the dark heather the effect 
of the bright green corolla tubes protruding in slender spindles from 
the vivid scarlet mass of bracts and calyx is superb. Early in August 
the calliope hummingbirds were constantly hovering over these flowers. 
(Identified by M. L. Fernald.) 
21753— No. 16 ^21 
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Castdlleja affinis Hook. & Arn. 

A plant collected in the Hadsonian zone near timberline just north 
of Red Bntte by Vernon Bailey has been identified as this species by 
M. L. Femald. Since the type locality of affinis is the low coast strip 
near San Francisco or Monterey, the typical form would hardly be 
expected to occur in the high timberline region of Shasta. 

OrthooarpnB pilosiu Watson. 

Common in places near timberline, particularly near < The [South] 
Gate,' between the heads of Panther Creek and Squaw Creek. (Iden- 
tified by M. L. Fernald.) 

lEimidiLi implezos Greene. 

Abundant in wet places throughout the Hudsonian zone, reaching 
its greatest perfection in the neighborhood of timberline. In the shal- 
low rapids of some of the mountain rivulets it grows in such profusion 
that its leaves form extensive mucilaginous patches, which completely 
fill the beds of the streams. Its large and showy yellow flowers were 
in blossom from the latter part of July until the end of September. 
(Identified by Professor Greene.) 

lEimulnB monilifbrmiB Greene. 

Two forms of large yellow Mimulus grow in the marsh at Wagon 
Camp, in the lower edge of the Canadian zone. (Identified by Professor 
Greene.) 

lEimuliiB tilingi (Kegel.) Greene. 

Common in the marsh at Wagon Camp. (Identified by Professor 
Greene.) 

lOmulos primnloides Benth. 

Common in patches in marshy places and along streams in the Cana- 
dian and Hudsonian zones, but much more common in the Canadian 
than in the Hudsonian. It was abundant at Wagon Camp and also in 
some of the heather meadows along Squaw Creek and otiier streams. 
(Identified by Miss Eastwood and Professor Greene.) 

Pentftemon mensdeni Hook. 

One of the most characteristic and widely distributed plants of the 
higher slopes, where it is common among the bare rocks all the way 
around the mountain. It is common in the Hudsonian zone in the 
neighborhood of timberline, but much more abundant in the Alpine, 
and was found by Vernon Bailey as high as 10,200 feet. This species 
is easily distinguished from the other Alpine species of the region by 
its smooth entire leaves and relatively small bluish or violet blue flow- 
ers, which become pink or reddish with age. (Identified by Professor 
Greene.) The plant is by no means tjrpical, but seems to be interme- 
diate between menziesi and davidsoni. It may be a distinct species. 
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Pentstemon newberryi Gray. 

Common in places in the Hadsonian zone and possibly in the upper 
part of the Canadian; mach less generally distributed than P. menziesi 
and usually occurring at lower altitudes. On the north side of Shastina 
it was flowering, the latter part of July, at an elevation of 7,600 feet, 
and at the same time on the cold east slope of Mud Greek Canyon as 
low down as 6,600 feet. Its flowers are much larger than those of 
P. menziesi and red instead of blnish; its leaves are longer, and are 
serrate instead of entire. 

Pentstemon glaber ntahenns Watson. 

Abundant just below timberliue on the curious Pinus alhicaulis plain 
between North Gate and Bolam Creek, on the north side of Shasta^ 
where it was flowering plentifully July 24. It was not seen elsewhere 
on the mountain. Its blue-purple flowers are even larger than those 
of P. newherryi and are very showy and handsome. (Identified by 
Professor Greene.) 

Pentstemon deostns (Dougl.). Yellow Pentstemon. 

Common in the rough black lava beds in the Shasta fir forest north 
of Cascade Gulch, on the west side of the mountain, at an altitude of 
about 7,500 feet, but not seen elsewhere. This species is a dwarf bash 
5 or 6 inches high, with yellow flowers and strongly serrate leaves. 
(Identified by Professor Greene.) 

Pentstemon gradlentos Gray. 

Abundant in places in the Shasta fir forest, particularly between the 
canyons of Mud and Ash creeks, in the Canadian zone. (Identified by 
Miss Eastwood and Professor Greene.) 

Pentstemon confertns Doagl. (Not typical.) 

Common near Wagon Camp. (Identified by Miss Eastwood and 
Professor Greene.) 

Yeronioa onsicki Gray. 

Common just below timberliue, particularly along the little streams 
where it grows in the grass and heather on the overhanging banks. It 
was flowering abundantly from the time of our arrival, the middle of 
July, until about the middle of August. (Identified by Miss Eastwood 
and Professor Greene.) 

Boschniakia strobilaoea Gray. 

Collected at Wagon Camp by Miss Wilkins. (Identified by Profes- 
sor Greene.) 

UnnaBa borealis Linn. Twin Bell-flower. 

Fairly common along one of the streams half a mile north of Sisson 
Tavern, but not noticed elsewhere. This form was described by Torrey 
as variety longiflara. 
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Sambuons melanocarpa Gray. Blackberry Elder. 

Common in moist parts of the Transition zone, particularly in the 
canyons. (Identified by Professor Greene.) 

Symphorioarpos racemosus Mich. Snowberry. 

Common about Sisson Tavern and in cool moist places along the 
base of Mount Eddy. 

Symphorioarpos pilosns Greene. Mountain Snowberry. 

Abundant in the upper part of the Transition zone, particularly 
at Wagon Camp and along Squaw Creek. (Identified by Professor 
Greene.) 

OampantOa wilkinsiana Greene.^ Shasta Bluebell. 

This new bluebell, recently described by Professor Greene from speci- 
mens collected by us on the upper part of Squaw Creek, is common in 
the lower heather meadows, and less so in the marshy place at Wagon 
Camp. It is singular that the only Campanula found on Shasta should 
be new, the usual Sierra and Cascade species being absent. The pres- 
ent species, which is named after Miss Lewanna Wilkins, averages 4 to 
5 inches in height and has a rather small flower. Its zone i>osition is 
Hudsonian and Canadian. 

Achillea lanulosa Nutt. 

Common in the Transition zone at and below Wagon Camp. (Identi- 
fied by C. L. Pollard.) 

Achillea horealis Bong. Dwarf Alpine Yarrow. 

Occurs in places on the stony pumice slopes above timberline. Be- 
tween the heads of Mud and Squaw creeks Vernon Bailey found it at 
an altitude of 9,600 feet. (Identified by C. L. Pollard.) 

Anaphalis margaritacea (L.) B. & H. 

Common in dry open places in the chaparral fVom Sisson to Wagon 
Camp. (Identified by Professor Greene.) 

Antennaria g^yeri Gray. Geyer Everlasting. 

A large specimen of this handsome everlasting was collected by Ver- 
non Bailey in the Transition zone just below Wagon Camp September 
25. The species was not noted elsewhere. (Identified by Miss East- 
wood and Professor Greene.) 

Antennaria media Greene [=A, alpina Anct.]. Alpine Everlasting. 

Common in open parts of the Hudsonian zone in the neighborhood 
of timberline on most parts of Shasta and on Shastina. On ordinary 
slopes it ranges from an altitude below 8,000 feet up to about 9,000. 
(Identified by Professor Greene.) 

» Pittonia, IV, pp. 38-39, March 17, 1899. 
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Arnica merriami Greene.' 

Common in the heather meadows and along the edges of streams in 
most parts of the Hudsouian zone. This new species has just been 
described by Professor Greene from specimens collected by us on the 
moist banks of the small west arm of Upper Squaw Creek, under the 
alpine hemlocks, where it is very common. 

Amioa longifolia D. C. Eaton. 

Common in moist places in the Canadian zone, chiefly on the banks 
of streams. (Identified by Professor Greene.) 

Amioa YlBcosa Gray. 

This singular species, which differs strikingly in appearance and 
hab|t from most members of its genus, grows in dense patches, usually 
2 or 3 feet in diameter, among the bare lava rocks on steep slopes near 
timberline. On the south side of Shasta it was fairly common and 
flowering abundantly in August. (Identified by Miss Eastwood.) 

Artemisia tridentata Nutt. True Sagebrush. 

Sagebrush is unknown in the region about Shasta except in Shasta 
Yalley, which it invades and overspreads from the Klamath country 
on the north. It reaches the extreme south end of Shasta Valley and 
penetrates a short distance into the bordering forest of ponderosa pines, 
where it mixes with Kunzia tridentata. Pushing southeasterly over 
Shasta Valley it reaches the gap at Sheep Bock. Its zone position is 
Upper Sonoran and Transition. 

Artemisia Indovioiana Nutt. 

A format Artemisia ludoviciana is common in places just below Wagon 
Camp, along the upper edge of the Transition zone. When the species 
and subspecies now lumped under the above name are properly defined, 
several useful zone plants may be added to their appropriate lists. 

■aehsBranthera ihaatensis Gray. Shasta Alpine Aster. 

[= Aster shastensis Auct.]. 

A dwarf alpine species abounding on the bare rocky pumice slopes 
in the neighborhood of timberline, and common also on the borders of 
the heather beds in the glacial meadows. This is the type form. A 
related but unnamed form, usually a foot and a half or more in height, 
is common and widely distributed on the lower slopes, chiefly in the 
'Opper partof the Transition and lower part of the Canadian zones. 

Oreaftnun alpiginum (Gray) Greene. 

Common in the neighborhood of timberline, particularly in moist 
places. (Identified by Professor Greene.) 
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ChflBiiactis nevadensis (Kellogg) Gray. Alpine Ohsenactis. 

This carious composite, with whitish tubular flowers, much divided 
sticky leaves, and a smell like that of alcoholic specimens, occurs here 
and there in the pumice sand and among the broken lava shale above 
timberline. It was first seen in flower on the north side of Shastlna 
July 24 (alt. 9,000 feet), and early in August was flowering plentifully 
on the south slope of Shasta above the head of Squaw Creek (alt. 
9,300 feet). (Identified by Professor Greene.) 

Chrysothanmus bloomeri (Gray) Greene. 

One of the commonest and most widely distributed plants of the 
higher slopes, where it occupies pumice soils from the bottom of the 
Hudsonian zone up to several hundred feet above timberline. It was 
rarely found above an altitude of 9,000 feet. 

This plant is very long lived, and although the part above ground 
is relatively small it springs from a large woody base resembling that of 
the true sagebrush. The root is enormous. The main taproot (some- 
times double) usually sinks so deeply into the soil that I was unable 
to dig one up without breaking off the terminal point. In mature 
plants the main root measures about 200 millimeters in circumference 
where it enters the ground, and is 500 to 600 millimeters in length. It 
gives off numerous small and slender rootlets some of which exceed 
600 millimeters in length. The height of the plant above ground 
rarely exceeds 160 millimeters. 

Chrysothamnns bloomeri angOBtatos (Gray) Greene. 

Common at Wagon Oamp and in various parts of the Transition zone, 
usually scattered through the manzauita chaparral. Vernon Bailey 
collected it at Sheep Rock. (Identified by Professor Greene.) 

Chrysothamnns occidentalis Greene. Babbit Brush. 

Fairly common in open spots on the lower slopes throughout the 
Transition zone, where it is mixed with Kunzia tridentatay Arctostaphy- 
lo8 patula, and Geanothus velutinus. This large white-stemmed spe- 
cies occurs sparingly in dry soil at Sisson, and thence to Edgewood 
and Shasta Valley, in the upper edge of the Upper Sonoran zone, where 
it is common among the sagebrush. It was obtained at Sheep Rock 
by Vernon Bailey. (Identified by Professor Greene.) 

Chrysothamnns yisdidifloms Nutt. 

Common in the upper part of the Upper Sonoran zone in Shasta 
Valley. (Identified by Professor Greene.) 

Erigeron annerisBfolinm Turcz. 

Rather common near timberline. Sx>ecimens were collected above 
Squaw Creek, near the head of Mud Creek Canyon, and on the north 
slope of Shastina. (Identified by Professor Greene) 
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Erigeron compositas trifidns Hook. 

Common on tbe slopes of broken shale and pumice above timberline, 
where it often grows in mats of Silene sukadorji close under the edges 
of rocks. On the south side of Shasta it was not observed lower than 
9,200 feet, but on the cold north slope of Shastina it was found as low 
as 8,900 feet. Its yellow flowers are rather conspicuous, and were 
noted from the latter part of July until late in August. (Identified by 
Professor Greene.) 

Erigeron inomatos Gray. 

This tall and much-branched Erigeron was found in Mud Creek 
Canyon and along Squaw Creek, a little below the fall, at an altitude of 
6,800 feet (Identified by Professor Greene.) 

Snpatorinm ocddentale Hook. 

Collected by Vernon Bailey and Miss Wilkins on Horse Camp Trail 
on the boundary between the Transition and Canadian zones. (Identi- 
fied by Professor Greene.) 

Heleniastmm riynlare Greene. 

Common on damp ground at Wagon Camp, on the boundary between 
the Canadian and Transition zones. (Identified by Miss Eastwood.) 

Hnliea nana Gray. 

A common and characteristic plant of the barren alpine slopes above 
timberline, where its showy yellow heads are conspicuous among the 
bare rocks. Its leaves are sticky, crinkled, and relatively smooth. It 
Was found on most of the high ridges above timberline all the way 
around the mountain, and was obtained on the north side of Shastina 
at an altitude of 9,000 feet. Its highest limit on the southwest side, as 
observed by Vernon Bailey, is 11,300 feet. (Identified by Miss East- 
wood and Professor Greene.) 

Hnlsea larseni Gray. 

. Common on the pumice slopes above timberline, growing with IT. 

nanuj from which it may be easily distinguished by the leaves, which 

are covered with a dense whitish pubescence. (Identified by Professor 

Greene.) 

Madia belanderi Gray. 

Very common in the marsh at Wagon Camp, where it was in blossom 
all summer. Common also along some of the streams in the upper 
part of the Transition zone, where the low temperature resulting from 
the water carries narrow tongues of Canadian zone species down to alti- 
tudes below their normal limits. (Identified by Miss Eastwood.) 

Seneoio trigonophyllns Greene. 

Common along Panther Creek in the Shasta fir belt. (Identified by 
Miss Eastwood and Professor Greene.) 
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Senedo canns Hook. 

Oommon on the rock-strewu pamice slopes above timberline. (Identi- 
fied by Miss Eastwood and Professor Greene.) 

Solidago elongata Nutt. 

Abundant in open grassy places at Wagon Gamp, where it was in 
flower in August and September. (Identified by Professor Greene.) 

AgOBens monticola Greene.' Alpine Dandelion. 

Abundant in the neighborhood of timberline on the stony slopes and 
basins, where its yellow dandelion-like flowers were conspicuous from 
the end of July until the middle of September. On warm southerly 
slopes it was observed as high as 9,750 feet. Its wavy leaves are some- 
times entire, sometimes indented or cut. This species has just been 
described by Professor Greene from specimens collected by us at tim- 
berline on Shasta. 

Crepis intermedia Gray. 

Collected by Miss Wilkins in Mud Creek Canyon near the mouth of 
Clear Creek, where its zone position is either Hudsonian or Canadian. 
(Identified by F. V. Coville.) 

Hieradnm albiflonun Hook. 

Oommon in places along the upper part of the Transition zone. Col- 
lected at Wagon Camp, on Squaw Creek, and on a warm slope in Mud 
('reek Canyon near the mouth of Clear Creek. (Identified by Miss 
Eastwood and Professor Greene.) A dwarf alpine form, apparently not 
yet named, occurs above timberline and is fairly common above the 
head of Squaw Creek, growing with H. horridnm. 

Hieradnm cynoglossoides nndioanle Gray. 

Very common in the Transition zone just below Wagon Camp. 
(Identified by Professor Greene.) 

Hieradnm horridmn Fries. 

Oommon in places on the higher slopes at and above timberline, 
forming small and densely hairy tufts among the rocks. The plant, 
particularly when young, is completely covered by a very dense growth 
of stifT silky white hairs which give it a woolly appearance. 

Hieraoinm gradle Hook. 

Oommon in the heather beds just below timberline, where its conspicu- 
ous yellow flowers were in blossom the eat ly part of August. (Identified 
by Miss Eastwood and Professor Greene.) 

Hieradnm greenei Gray. 

Fairly common just below Wagon Camp in the Transition zone. The 
type locality of this species is in the Scott Mountains a little west of 
Shasta. (Identified by Professor Greene.) 
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PtQoTia laetacina (Gray) Greene. {=8tephan(>meria Uiotucina Auct.) 

This curioas composite, with milky juice and conspicuoas pinkish 
flo^-ers, suddenly appeared on bums near Wagon Gamp the latter part 
of August. It was not observed elsewhere. (Identified by Miss East- 
wood and Professor Greene.) 




Fio. 46.— If onument on summit of Shasta. (Photographed by W. H. Osgood.) 
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Abies amabilis, 82. 

eoneolor lowiana, M, 37, 138. 

lasiooarpa, 82. 

niagniQca,37,81. 

Dobilis, 82. 

shasiensis, 36-38, 138. 
Accipiteratricapillus striatulus, 111. 

cooperi, 111. 

velox, 111. 
Acer circinatum, 158. 

glabrnra, 153. 

macrophyllum, 153. 
Achillea borealis, 164. 

lanalosa, 164. 
Acf.iiitum colambiauuni, 146. 
Actitia macnlaria, 110. 
^gialitis vooifera, 110. 
Aeronaates melanoleacus, 117. 
Agelaias pbcBniceus, 122. 
Agoeeris monticola, 16, 168. 
Alder, 141. 

]»aperleaf, 141. 

wbite tree, 141. 
Alectoria fremonti, 1.36. 
Allinm sp. ?, 130. 
Alliam validum, 139. 
Alnos incana tar. Tirescens, 141. 

rbombifolia. 141. 

sinuata, 141. 

tenuifolia, 141. 
Amelanchier alnifoliA, 150. 
Ammodranina sandwiehensis alaudinns. 124. 
Anapbalis margaritacfla, 164. 
Anas boscbas, 109. 
Anorthura biemalis paiJificus, 80, 131. 
Antelope, prong-horn, 102. 
Antennaria alpina, 164. 

geyeri, 164. 

media, 164. 
Authus pensilvanicus, 1^0. 
Antilocapra amcricann, 1()^. 
Apbelocoma oalifornica, 1 19. 
Aplodontia, 92-03. 
Aplodontia m^jor, 92-93. 

wf^or rainieri, 74, 81. 
Apocynam pninilnni, 109. 
Aqnila ohrysaetos, 112. 
Aquilegia truncata, 146. 
Arabia, flatpod, 146. 
Arabia platysperma, 146. 



Arctomys rallgatus. (i9. 

flaviventer. 79, 80, 89. 
Arctostaphylos nevadensia, 157. 

patnla, 30. 157-158. 

viscida, 53. 
Ardea berodiaa, 109. 
Arenaria, 80. 
Arenaria compacta, 81. 

oongesta, 81. 
Arnica chamissonis, 80. 

longifolia, 166. 

merriami, 16, 165. 

viscosa, 165. 
Artemisia Indoviciana, 165. 

rotbrncki, 81. 

tridentata, 165. 
Asamm hartwegi, 143. 
Aah, mountain, 150. 

Oregon, 159. 
Aspleniaro fiUxftpmiua, 136. 
Aster, Shasta alpine, 165. 
Aster sbastensis, 165. 
Astragalinus i>saUria. 124. 

tristis salioaraans, 124. 
Aulaconminm audrogynum, 136. 
Avalanches, 26-27. 

Badger. 105. 

Basin slopes, 52. 

Bassariscns astutoH raptor, 106-107. 

Bat, big-eared, 88. 

California, 80. 

large brown, 80. 
Bear, black, 107. 

grizzly, 107. 
Beaver, 92. 

Bell-flower, twin, 163. 
Betola occidentaiis, 141. 
Bighorn, 103. 
Bikukulla unitlora 146. 
Birch, 141. 
Blackberry, 150. 
Blackbird, Brewer, 122. 

red- winged, 122. 

yellow-headed, 121. 
Bluebell, Shasta, 164. 
Blueberry, 159. 

dwarf alpine, 158-159. 
Bluebird, arctic, 13^134. 

mountain, 133-134. 
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Blaebird, western* 188. 

Boreal faana of Shasta and Sierra-Casoadee, 

•ouroes of, 8&-86. 
Boreal species : 

common to Shasta and Sierra-Casoades, 73-74. 
common to Shasta and Sierra, not known firom 

Cascades, 74-75. 
oommon to Shasta and Cascades, not known 

from Sierra, 75. 
of Shasta, not known from Sierra or Cas- 
cades, 75. 
exclusively, of Shasta, 7(^77. 
Hadsonian^Alpine, of Shasta, 77 -78. 
Hudsonian-Alpine oommon to Shasta and 

Sierra-Cascades, 78. 
Hadsonlan*Alpine common to Shasta and 

Sierra, not known from Cascades, 78-70. 
Hadsonian*Alpine oommon to Shasta and 

Cascades, not known fit>m Sierra, 79. 
oommon to Sierra and Cascades, not known 

from Shasta, 70-82. 
of Sierra, not known Arom Shasta or Cascades, 

80-81. 
of Cascades, not known flrom Shasta or Sierra, 
81-82. 
Boechuiakia stiobilaoea, 108. 
Boxwood, Oregon, 152. 
Bnmta canadensis, 100. 
Brodiiea, 140. 

BryanthuB empetriformis, 158. 
Bubo Virginian 08, 114. 
Buck-bmsh, 153-154. 
Bunting, lazuli, 127. 
Bums, effects of, 47. 
Bush-tit, California, 132. 
Buteo boreaUs calurus, 112. 
swaineoni, 112. 

Cacomistle, 100-107. 
Callospermophilus chrysodeirus, 90. 

saturatus, 00. 
Calochortas ma wean us, ISO. 

nudus, 130. 
Calypte anna, 117. 
Campanula scouleri, 80. 

wilkinsiana, 16, 104. 
Canis lestes, 103. 

ocbropuh, 103. 
Canyons, 21-23. 

Ash creek, 22. 23. 

Bolam, 22. 

Brewer, 22, 

Diller, 22. 

Mud creek, 22, 23. 

Whitney, 22. 

Cardamine bellidifolfa pschyphylla, 140. 
Carex. alpine, 130. 
Carex breweri, 130. 
CarpodacuB caasini, 123. 

mexicanus frontalis, 123. 

mexicanus obscurus, 123. 
Carum gairdueri, 155. 
Cassiope,80. 
Castanopsis chrysophylla, 142. 

ohrysophylla var. minor, lt2. 

sempervirens, 142-143. 



Castill^a affinis, 162. 

miniata, 161. 
Castor canadensis, 92. 
Cat, California wild. 104. 

ring-taU, 106-107. 

wild, 104. 
Catohfly, Alpine, 146. 

Hudsonian, 145. 
Cathartes aura. 111. 
Catherpes mexicanus punctulatus, 130. 
Ceanothus, wedge-leaf, 153. 
Ceanothus cordulatus, 153. 

ouneatns, 153. 

int^^rrimuft, 154. 

(Cerastes) prostratus, 154. 

velutinus, 30, 153-154. 
Cedar, incense, 85, 138. 
CeophloBus pileatus abietioola, 116. 
Ceratus demissa, 150. 

emarginata,151. 

glandulosa, 151. 
I Cercis occidentalis, 15L 
Cercocarpus ledifolius, 148. 

parvifoliuB, 53. 
Certhia familiaris occidentalis, 131. 
Cervus occidentalis, 102. 
Ceryle alcyor, 114. 
Chsnactis, alpine, 166. 
Chasnactis nevadensis, 166. 
Chntura vauxL. 117. 
Cham»cyparis lawsoniaua, 186. 
Chamiesaracha nana, 161. 
Chat, long-tailed, 130. 
Cheilanthes gracillima, 136. 
Cheiranthus perennis, 146. 
Cherry, bitter red, 151. 

bush. 151. 
Chickadee, chestnut-backed, 132. 

mountain, 132. 
Chimaphila meuKiesi, 156. 

umbellata, 156. 
Chinquapin, Sierra, 142-143. 
Chipmunk, Allen, 90-OL 

KUmath, 00. 
Chokecherry, western, 150. 
Chondestes grammacus strigatus, 125. 
Cbordeiles virginianus, 116. 
Chrysamphora califomioa, 147. 
Chrysopsis breweri, 81. 
Chrysothamnus Uoouerl, 166. 

bloomeri angustatna, 196. 

occidentalis, 53, 166. 

viscidiHorus, 53, 166. 
Cinclus mexicanus, 130. 
Circus hudsoniua,lll. 
Cistothorus palustris paludicola, 131. 
Clay tonia, 80. 
Clintonia, 80. 

Cocoothraustee vespertinus roontanus, 122-123. 
Coocysus americanus occidentalis, 114. 
Colaptee cafer, 110. 
Colloroia grandiflora, 160. 
Columba fasoiata. 111. 
Columbia Gap, 69. 
Columbine, red, 146. 
Contopus bore ilia, 118. 

riohardsoni, 118. 
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Cony, O^KM). 
Coot, 109. 

CoraUorhiza bigelovi, 141. 
Cornns nattalli, 156. 

pnbeacens, 156. 
CorvuB aniericanas, 119. 
Corylas roetrata oalifomica, 141. 
Cow parsnip, 156. 
Coyote, mountain, 103. 

valley, 103. 
Crataegus tivnlaris, 150. 
Creeper, western brown, 181. 
Crepis intermedia, 168. 

nana, 80. 
CroMbill, Sierra red, 12a.l24. 
Crow, 119. 

Olark. 119-121. 
Cryptanthe geminata, 160. 
Cryptogramme acroetichoides, 136. 
Cnokoo, California, 1 14. 
Cnpressns maonabiana, 138. 
Cyanocepbalus cyanocepfaalus, 121. 
CyanocitU stelleri, 118. 

stelleri frontaUs, 74. 
Cyanospiza amcena, 127. 
Cycladenia hnmilis, 150. 
Cymopteris terebintbinns, 156. 
C^'press, LawBon, 138. 
Cystopteris fHtgHis, 136. 

Datila acuta, 100. 

Dandelion, alpine, 168. 

Darlingtonia, 147. 

Datura meteloides, 58. 

Deer, Columbia black-tail, 101-1U2. 

mule, 102. 
Delpbininm sonnei, 146. 
Dendragapus obsourus fuliginosns, 110.111. 
Dendroica sstiva, 128. 

audnbojii, 128-129. 

oocidentalis, 129. 

townsendi, 80. 
Diller Canyon, 12. 
Dipodomys califomions, 97. 
Dipper, 130. 
Dogwood, Oregon, 156. 
Dove, mourning, HI. 
Drabo, Sierra alpine, 147. 
Draba brewerl, 147. 

lMnmoni,81. 
Drosera Totundifolia, 147. 
Dryobates pubesceos gairdneri, 114. 

villosus byloscopnt, 114. 
Dryopteris aoulcata«copidina, 136. 
Duck, cinnamon toal, ItIB, 

mallard, 1U9. 

pintaU, 109. 

•lioveller, 109. 
Eagle, bald, 112-113. 

golden, 112. 
Elder, blackberry, 164. 
Elk, 102. 
Empidooax diffioilie, 118. 

bammondi, 118. 

wrlgbtl, 118. 
Epilobium, roee, 155. 
Epilobium brevistylum, 165. 



Epilobium clavatum, 1 

glaberrimum, 155. 

homemanni, 155. 

oboordatum, 155. 

oregonenae, 155. 

pringleanum, 155. 

spicatnm, 155. 
Eretbizon epixantbus, 98. 
Ereunetes occidentalis, 110. 
Brigeron armerieefolinm, 166. 

compositus trifldus, 167. 

inornatus, 167. 

salsuginosuB, 80. 
Eriodictyon glutinosnm, 53. 
Eriogonam large-leaf alpine, 144 

naked stem, 144. 

small-leaf alpine, 148-144. 

yellow, 143. 
Eriogonum marifolium, 148. 

nudum, 144. 

polypodnm, 148-141. 

pyrola*folium, 144. 
Erysimum asperum perenue, 146. 
Erytbroninm, 80. 
Eulopbna parisbi, 81. 
Eupatorium oocidentale, 167. 
Eutamias alpinus, 81. 

ama^nus, 90. 

senex, 90-91. 

speciosns, 81. 

speciosus callipeplus, 81 

speciosus frater, 81. 

townsendi, 81. 
Everlasting, alpine, 164. 

Geyer, 164. 
Evemia vulpina, 130. 
Evotomys, mountain, 95. 
Evotomys gapperi saturatus. 69. 

mazama, 95. 

Falco oolambarins suckleyi, 118. 

mexicanus, 113. 

sparverius, 113-114. 
Falcon, prairie, 113. 
Featber River or Quinoy Gap, 70 
Felis oregonenitia, 104. 
Finch, Casain purple, 123. 

house, 123. 
Fir, Douglas, 34-35, 137. 

Shasta, 3ft-30, 138. 

white, 34, 37, 138. 
Fire-weed, 155. 
Fisher, 106. 

Flicker, red-shafted, 116. 
Flycatcher, Hammond, 118. 

olive-sided, 118. 

western yellow-bellied, 118. 

Wright, 118. 
Forest fires, 46-47. 
Forests, 30-46. 

Shasta fir belt, 36-89. 

white-bark pine belt, 89^6. 

yellow-pine belt, 80-35. 
Fox, mountain red, 103. 

Townsend gray, 108-104. 
Fragaria bracteata, 148. 

chiloensis, 148. 
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Fraxinns oregaoa, 150. 
FritiUariaatroparpnrea, 139. 
Falica americana, 100. 

GaUinago delicata* 100. 
Garrya fremonti, 53. 
Ganltheria myreinltes, 82. 
Gayopbytum ramoaiaaimnni, 155. 
Gentian, blue, 150. 
Gentiana newbenyi, HO. 

Hiinplex, 150. 
Geotblypis tohniei, 129. 

trichas occideutalis, 120. 
Geum, 80. 

Gilia aggregata, 150-160. 
Ginger, wild, 143. 
Glacial baainn, 20-21. 
Glaucidium gnoma ealifumicum, 114. 
Goldflncb, Arkansas, 124. 

willow, 124. 
Goose, Canada, 100. 
Gopher, pine- woods, 97. 

Sierra pocket, 05-07. 
Goshawk, western. 111. 
Grass, alpine, 130. 

blue^yed, 141. 
Grass-uf-Pamassua, 147. 
Grebe, pied-billed, 100. 
Grosbeak, blackheaded, 126. 

western evening, 122-123. 
Grouse, sooty, 110-111. 
Gulo lusous, 70. 80, 105. 

Habenaria leucostachys, 141. 

unalaschensis, 141. 
Halia*etua leucooephalus, 112-113. 
Harpidinm exannulatuni, 186. 
Hastingsia alba, 130. 
Haw. black, 150. 
Hawk, Cooper, 111. 

marsb. 111. 

sharp-shiuuetl, 111. 

sparrow, 113-114. 

Swainson, 112. 

western red -tail, 112. 
Heather, red, 158. 
Helen iaatrnm rivulare, 167. 
Heliotropium currassavicum, 53. 
Hell-diver, 109. 
Hellebore, white, 140. 
Helminthophilu celata Intescens, 128. 

rubricapilla guttnralis, 128. 
Helodromas solitarius cinnaiDoiiieiis, 110. 
Hemlock, black alpine, 42-46, 137. 
Hemp, wild, 152. 
Heraclenm lanatum, 156. 
Heron, great blue, 100. 
Heuchera, 80. 
Hieracium albiflorum, 168. 

cynoglossoides uudicaule, 168. 

gracile, 168. 

greenei, 168. 

horridum, 168. 
Hinindo erythrogastra, 127. 
Holodiscus discolor, 148. 
Horkelia pseudocapitata, 140. 
Hosackia americana, 151. 



Hulsea alglda, 81. 

larseni, 167. 

nana, 167. 
. Hummingbird, Anna, 117. 

calliope, 117. 

rufous, 117. 
I Hylocichla aonalaschkn auduboni, 183. 
I ustulata, 81. 

' Hypericum, dwarf, 154. 
Hypericum anagalloides, 154. 

Icteria virenslongicauda, 130. 

Icterus bullooki, 122. 
! Iris, 80. 
I Itinerary, 10-14. 

Ivesia,80. 

' Jay, California, 110. 
I Oregon, 110. 

I pifion, 121. 

Steller, 118. 
I Jerboa, Sierra, 08. 
valley, 09. 
Junoo, Sierra, 125. 
Junco hyemalis connectens, 74. 

hyemalis thurberi, 125. 
J uncuH, Parrj', 130. 
J uncus orthopbyllus, 80. 

parryi, 130. 
Juniper, dwarf alpine, 138. 

western, 53, 138-130. 
Junipems nana, 138. 
occidentalis, 138-139. 

Kalmito glauca microphylla, 1.58. 

KUldeer, 110. 

Kingbird, 117. 

Kingfisher, 114. 

Kinglet, rub3^-crowned, 132. 

western golden-orowned, 132. 
Klamath Gap, 69. 

efficiency of, as barrier to boreal species, 83-84. 
Kunsia tridentata, 149. 

Lanius ludovicianus excubitoridee, 128. 

Lappula nen-osa, 161. 

Lark, dusky homed, 118. 

Larkspur, 140. 

Losionycteris noctivagans, 70, 80. 

Laurel, alpine, 158. 

Ledum glandulosum, 81. 

Lepus califomicus, 101. 

klamatkensis, 16, 100-101. 

nutUlli, 100. 
LeucoRticte, gray -crowned, 124. 
i Leucosticte tephrocotis, 124. 
; tephrocotis littoralis, 74. 81. 

Leuootho'J davisiffi, 81. 
Libocedrus decurrens, :^, 138. 
Life xones, 52-68. 

Alpine, 67-68. 

Canadian, 61-64. 

Hudsonian, 64-67. 

Transition, 54-61. 

Upper Sonoran, 53-54. 
Ligusticum grayi, 156. 
Lilac, California, 154. 
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Liliuni parvom, 139-140. 

Washington lanuin, 140. 
Lily. Uger, 139-140. 

Washington, 140. 
Linn»a borealis. 163. 

borealia var. longiflora, 60. 163. 
Linum lewisi, 152. 
L*1on, mountain, 104. 
Listens 80. 
Lonicera conjugalin, 80. 

involuorata,80. 
Lophortyz californicus vallicola. 1 10. 
Lotus americanus, 151. 
X«ozia curvirostra bendirei, 123-124. 

currirostra minor. 74. 
Lupine, «lwarf alpine, I. 52. 

dwarf lowland. 152. 

silvery, 151-152. 
Lupinus albicaulis .sylvestris, 151. 

albifrons, 152. 

argenteus decnmbens, 152. 

elnieri, 151. 

lyalli, 152. 

minimus, 152. 

omatus, 151-152. 
Lutkea pectinata, 140. 
Lutra hudnonica, 106. 
Lutreola visou ouergumenos, 105. 
Lychnis californica, 81. 
Lynx californicus, 104. 

canadensis, 81. 

fksciatvs pallescens, 16, 104. 

Machseranthera shastensis, 165. 

Madia boUnderi, 167. 

Magpie, 118. 

Mahogany, mountain, 148. 

Mallard, 109. 

Manzanita, dwarf mountain, 157. 

green, 157-158. 
Maple, bigleaf, 153. 

bush, 153. 

Oregon, 153. 

vine, 153. 
Marmot, mountain, 89. 
Marten, Pacific, 106. 
Martin, western, 127. 
Meadowlark. western, 122. 
Megascops asio bendirei. 111. 
Melanerpes formicivorus bairdi, 116. 

torquatus, 116. 
Melospiza lincolni, 126. 

melodia montana, 125. 
Mentzelia lievicanlis, 53, 155. 
Menziesia ferruginea, 82. 
Mephitis occidentals, 105. 
Merlin, black, 113. 
Mertensia. 80. 

Merula migratoria propinqua, 133. 
Microtus (Arvicola) arvicoloides,81. 

(Chilotns) bairdi, 81. 

californicus, 94. 

dutcheri,81. 

montanus, 95. 

mordax.95 
Mimulus implexns. 162. 

moniliformis, 162. 



MimuluH priniuloidoM, 162. 

tilingl, 162. 
Mink, Pacific. 105. 
Mitella pontaudra, 147. 
Moisture, effects of scanty, 19-20. 
Mole, California, 88. 
Monardella odoratissinia. 161. 
Monkshood. 146. 
Montiafontana,81. 
Mouse, bigeared, 94. 

common whit«- Tooted, 94. 

house, 93. 

lemming, 95. 

mountain pocket, 98. 
Mud hen, 109. 
Mils musculus, 93. 
Mustela caurina, 100. 

penuaiiti. 100. 
Myadestes townseudi. 132-133. 
Myotis californicus, 89. 

evotis, 88. 

lucifugus longicrus. 89. 

yiimanensis saturatus, 89. 

Neotoma cinerea, 94. 

fuscipes, 94. 
Nevrotrichns gibbsl major, 16,88. 
New species, 16. 
Nicotiana sp. ?, 53. 
Nighthawk, 116. 
Nucifraga columbisna, 119-12!. 
Nutcracker 119-121. 
Nuthatch, pigmy, 131. 

red-breasted, 131. 

slender-billed, 131. 

Oak, black, 143. 

Ochotona schisticeps, 99-100 

Odocoileus columbianna, 101-102. 

hemionus, 102. 
Onion, large wild, 139. 
Oreamnoa montanus, 69. 
Oreastrum alpiginum, 165. 
Oreobroma nevadensis, 81. 

pygmsea, 81. 

triphyUa, 145. 
Oreortyx pictus plumifenis, 110. 
Oreospiza chlorura. 126. 
Oriole, Bullock. 122. 
Orthocarpus pilosus, 162. 
Osmorrhiza nuda, 156. 
Otocoris alpestris nierrilli, 118. 
Otter. 106. 
Ouzel, water, 130. 
Ovis canadensis, 103. 
Owl, burrowing, 114. 

California pigmy, 114. 

California screech. 114. ~ 

great homed, 114. 
Oxyria digyna, 144. 

Pachystima myrsinites, 152. 
Paeonia browni, 146. 
Pneony, wild, 146. 
Painted cup, scarlet, 161. 
Pamassia californica. U7. 
Pams gambeli, 132. 
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ParuK rufescens, 132. 

PasserellA iliaca megarhyncha, 126 

iliaca unalaschenHJs. 126. 
Pedicularis. 80. 
Peltiphylliim pelUtum. 148. 
PenUtemoD, yellow, 163. 

oonfertus, 103. 

davidsoni, 162. 

deastos, 163. 

glaber utahensis, 163 

gracilentns, 163. 

menEiesi, 162. 

Dewberry i, 163. 
Perisoreus obBcnms, 119. 
PerognathuB molUpilosus, 98. 

parvus, 98. 
Peromyscns boyll, 94. 

oreas, 69. 

gam belt, 94. 

ttnei, 94. 
Personnel, 15. 

Petrocfaelidon lunifrons, 127. 
Pewee, western wood, 118. 
Pbacelia, dwarf alpine, 160. 
Phacelia ftigida, 16. 160. 

inagellanica, 160. 
Pbalicnoptilna nattalli, 116. 
Pbegopteris alpestris, 136. 
Phenacomys oropbilus, 95. 
Philonotis, 136. 
Pblox, alpine, 160. 
Pblox douglasi diffasa, 160. 
Phoebe, Say, 117. 
Phyllodoce breweri, 81. 

empetriformis, 158. 
Pica pica budsonica, 118. 
Picoides aroticas, 115. 
Pika, 99-100. 
Pigeon, band- tail, 111. 
Pine, JeffVey, 31-32. 

knnb-coue, 33-34, 137. 

lodge-pole, 38-39, 137. 

mountain, white, 38, 136. 

ponderosa, 30-82, 137. 

silver, 38, 136. 

sugar, 32-33, 137. 

white-bark, 39-42, 137. 

yellow, 80-32, 137. 
Pinedroxw, 167. 

Pinicola enudeator califomica, 81. 
Pintail, 109. 
Pinus albicaulis, 39-42, 137. 

attenuata, 33-34, 137. 

balfouriana, 81. 

flexilis, 81. 

jeflVeyi, 81-32. 

lambertiana, 32-33, 137. 

monticola, 38, 136. 

murrayana, 38-39, 137. 

ponderosa, 30-32, 137. 
Pipilo fuscns crissalis, 126. 

macalatns megalonyz, 126. 
Pipit. 130. 

Piranga ludoviciana, 127. 
Pitcher plant, California, 147. 
PittItiverGap,69. 
Pleurioospora fimbriolata, 157. 



Plum, white, 151. 
Podilymbus podioeps, 109. 
Polemouium pulchelluni, 160. 
Polygala cornuta. 152. 
Polygonum, broad leaf. 145. 

Shasta, 144-145. 
Polygonum bistortoides, 80. 

newberryl, 145. 

paronychia, 145 

shastense, 143. 144-145. 
Poor will. 116. 

Poplar, western balsam. 141. 
Populus tremnloides, 80. 

trichocarpa, 141. 
Porcupine. 98. 
Porxana Carolina, 109. 
Potentilla, dwarf alpine, 149. 

large yellow, 150. 
Potentilla flabellifolia, 149. 

glandulosa, 149, 150. 

pseudornpeatris, 149. 
Primula, 80. 

Primula suffrutescens, 81. 
Procyon psora paclflra, 16, 107. 
Progne subis hesperia, 127. 
Prong-horn anteIoi>e, 102. 
Prunus subcordata, 151. 
Psaltripams minimus califomicns, 132. 
Pseudotsuga macronata, 34-35, 137. 
Pteris aquilina lanuginoea. 136. 
Pterospora andromedie, 157. 
Ptilorialaotucina, 169. 
Pulsatilla occiden talis, 146. 
Puma, Oregon, 104. 
Pussy -paws, 145. 
Pntorins arizonensis, 106. 

cicognani streatori, 81. 

wa8faingtoni,69. 
Pyrola pallida, 16, 156. 

picta, 156. 

secunda, 156. 

Quail, California valley, 110. 

plumed mountain, 110. 
Quercus califomica, 143. 

chrysolepis, 142. 

garryana, 143. 

kelloggi, 143. 

vaocinifolia,81,142. 

wislizeni, 143. 
Qnerquedula cyanoptera, 109. 
Qnincy Gap, 70. 

Babbit, California Jack, 101. 

Klamath, 100-101. 

sagebrush cottontail, 100. 
Rabbit brush, 53, 166. 
Raccoon, Pacific, 107. 
Rail, sora, 109. 
RaiUardella. 8<). 
Raillardella scaposa, 81. 
Ranunculus, 80. 

ozynotus, 81. 
Rat, boshy-tail wood, 94. 

kangaroo, 97. 

ronnd-tail wood, 94. 
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Red-bnd, 151. 
Regnlas calendula, 132. 

Batrapa olivaceus, 132. 
Relthrodontomjfi klamathenslR, 16, 93 
Kbamnus califomioa, 154. 

rubra, 154. 
Rhododendron albiflorum. 82. 
KhuB trilobata, 152. 
Ribea amictum, 148. 

cereum, 148. 

erythrooarpum, H2. 

Idamathense, 148. 

laoustre. 82. 

Tiscosiasinium, 148. 
Robin, western, 133. 
Rock slopes, 25-26. 
Rose, California. 150. 

wild. 150. 
Rosa callfomioa, 150 

gymnocarpa, 150. 
RabuB lasioooccns. 82. 

nntkanns, 150. 

parviflorns, 150. 

vitirolins, 150. 

Sagebrush, true, 53, 165. 
Sagina saginoides, 145. 
Salixbarclayi,80. 

laaiandra, 141. 

nuttalli. 141. 

sitchensis, 141. 
Salpinctes obsoletus, 130. 
Sambucus melanocarpa, 164. 
Sandpiper, spotted, 1 lu. 

western, 110. 

western solitary, 110. 
Sapsucker, redbreasted, 115. 

Williamson. 116. 
Saroodes sanguiuea. 157. 
Saxifrage, alpiue rock, 147. 

giant water, 148. 
Saxifraga bryophora, 147. 

nivalis, 80. 

punctata, 80. 

tolmiei. 147. 
Sayomis saya, 117. 
Scapanus alpinns, 81. 

califomioos, 88. 
Soinroptenis alpinns klamathensis, 02 
Scinms albolimbatus, 91-02. 

califomicus.Ol. 

douglasi cascadensis, 81 . 

fossor, 92. 
Scolecophagns cyanocephalut*, 122. 
SonteUaria nana, 161. 
Selasphorna rufus, 117. 
Senecio oanos, 168. 

trigonopbyllus, 167. 
Serviceberry, 150. 
SoweUel, 92-93. 
Shasta, avalanches, 26, 27. 

basin slopes, 52. 

birds, 100-134. 

canyons, 21-22. 

effects of bums, 47. 

effects of scanty moisture, 19-20. 

foreMt (ires, 46-47. 
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Shasta, forests. aO-46. 

general features, 17-18. 

glacial basins, 20-21. 

life zones, 52-68. 

mammals, 87-108. 

plants, 135-169. 

rock slopes. 25-26. 

streams. 23-24. 
Sheep, mountain, 103. 
Shoveller, 109. 
Shrew, Monterey, 88. 

Shasta, 87. 

Sierra, 87. 

white-bellied water-, 88. 
Shrewmule, large, 88. 
Shrike, white-rumped, 128. 
Sialia arotica, 133-134. 

mexicana occidentalis, 133. 
Sibbaldia, alpine, 150. 
Sibbaldia procumbens, 150. 
Silene acanlis, 82. 

bemardina.81. 

califomica. 81 

grayi, 145. 

saksdorfi. 146. 
Siskin, pine, 124. 
Sisyrinchium bellnni, 141. 
Sitanion ciuerenm, 139. 
Sitta canadensis, 131. 

carolinensis aculeata, 131. 

pygmiea, 131. 
Skullcap, dwarf, 161. 
Skunk, large, 105. 

litUe spotted, 105. 
Slope exposure, 47-51. 
Slopes, basin, 52. 

effectof steep, 51. 
Smelowskia, 80. 
Smilax, California, 140. 
Smilax califumica, 140. 
Snii>e, Wilson, 109. 
Snowberrj-, 164. 

mountain, IC:. 
Snow bush, 153. 
Snow plant, 157. 
Solidago elongata, 168. 
Solitaire. Townsend, 132-133. 
Sorbus occideu talis, 82. 

sambudfolia, 150. 
Sorex (Atophyrax) bendirei, 81. 

montereyenMs, 88. 

(Neosorex) navigator, 88. 

obscurus, 81. 

shastensis, 16, 87. 

vagrans amcenus, 87. 
Sorrel, alpine, 144. 
Sparrow, Lincoln, 126. 

mountain Hong, 125. 

thick blUed, 126. 

Townsend, 126. 

western chipping, 125. 

western lark, 125. 

western savanna, 124. 

white-crowned, 125. 
Spatula olypeata, 109. 
Speotyto cnnicularia hypogiua, 114. 
Spermophilus beldlngi, 81. 
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Spermophilus doagUsi, 89-80. 
Sphyrapicus ruber, 115. 

tbyroideua, 116. 
Spilogale latifrons, 105. 
Spinus pinas, 124. 
Spirft>a, alpine, 148. 

red, 140. 
Spinea arbuscnla, 82. 

douglaai, 149. 
Spizella socialin arisonte, 125. 
Spraguea ambellata, 145. 
Spring beauty, dwarf alpine, 145. 
Spruce, Douglas, 137. 
Squaw carpet, 154. 
Squirrel, golden-mantled ground, 90. 

Klamath flying, 02. 

large tree, 92. 

Oregon gray, 92. 

Oregon ground, 89-90. 

Sierra pine, 91-02. 
Stachys ingrata, 161. 
Stelgidopteryx aerripennis, 127. 
Stellaria crispa, 145. 
Stellula calliope, 117. 
Stepbanomeria lactucina, 109. 
Strmwberry, large, 148. 

small, 148. 
Streams, 23-24. 

Streptanthns orbiculatus, 147. 
Streptopus, 80. 

Stumella magna neglecta, 122. 
Sundew, 147. 
Swallow, bam, 127. 

cUff,127. 

rougb- winged, 127. 

tree, 127. 

violet-green, 127. 

white-bellied, 127. 
Swia, Vaux, 117. 

white-throated, 117. 
Symphoriearpos pilosus, 164. 

racemosus, 164. 

Tachycineta bioolor, 127. 

tbalossina, 127. 
Tanager, mountain, 127. 
Taxidea taxuA, 105. 
Teal, cinnamon, 109. 
Tbalictrum, 80. 
Thimbleberry, western, 150. 
Thomomys alpinus, 81. 

raazama, 74, 81. 

monticola, 05-97. 

monticoU pinetorom, 16, 97. 
ThruHh, dwarf hermit, 133. 
Thryomanes bewioki spilurns, 131. 
Timberline, 27-30. 
Titlark, 130. 

Tofieldia occidentalis, 140. 
Tetanus flavipes, 110. 
Towhee, California. 126. 

green-tailed, 126. 

spurred, 126. 
Trochilus alexandri, 117. 
Troglodytes aedon parkmani, 131. 
Triteliaixioidea,140. 
Tsuga roerteusiana, 42-46, 137. 



Tsngapattoni,42. 
pattoniana, 42. 
Tyrannns verticalis, 117. 

Ilrocyon califomlcaB towaMndi, 16, 103-104. 
ITrsus americanus, 107. 
horribilis, 107. 

Vaccinium arbnscula, 159. 

caespitosura, 158-150. 

micropbyllnm, 82. 

occidentale, 159. 
Vagnera stellata, 140. 
Valeriana sitchensis, 82. 
Veratrum califomicum, 140. 
Verbena bracteosa, 53. 
Veronica ousicki, 163. 
Vespertilio fuscus, 89. 
Vicia americana, 152. 

Viola blanda, 154. 

purpurea, 154. 
Violet, alpine yellow, 154. 

white, 154. 
Vireo, Casein, 128. 

western warbling, 128. 
Vireo gilvns swalnsoni. 128. 

solitarius cassini, 128. 
Vole, California, 94. 

mountain, 95. 
Vnlpes mncroums, 103. 
Vulture, turkey. 111. 

Warbler, Audubon, 128-129. 

Calaveras, 128. 

hermit, 129. 

lutescent, 128. 

Macgillivray, 129. 

pileobite<l, 130. 

western yellow-throat, 129. 

yellow, 128. 
Weasel, mountain, 106. 

WiUow, bhwk, 141. 

NuttaU, 141. 

Sitka, 141. 
WUlow herb, 155. 
Wilsonia pusilla pileolata, 130. 
Wolverine, 105. 
Woodpecker, arctic three-toed, 115. 

Cabanis hairy, 114. 

California, 116. 

Gairdner, 114. 

Lewis, 116. 

pileate<l, 116. 

white-headed, 114-115. 
Wren, canyon, 130. 

Parkman, 131. 

rook, 130. 

tnle, 131. 

Vigors, 131. 

Western winter, 131. 

Xanthium stmmarium, 53. 
Xanthocephalns xanthocephalns, 121. 
Xenopicus albolarvatus, 114-115. 
Xerophyllum,80. 
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Yarrow, dwarf alpino, 164. 
Yellowlegft, 110. 

Zamelodia melanooophala. 126. 
Zapiis niontanus, 74. 81. 

pacificus, 09. 

triootatiis, 69. 

trinototus alleni, 98. 



ZeDaidura macroura, 111. 
Zones, Life, 52-68. 

Alpine, 67-68. 

Canadian, 61-64. 

Hadsonian, 64-67. 

Transition. 54-61. 

Upper Senoran, 53-54. 
Zonotrichia lencophrys, 125. 
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